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NOTICE. 

The present issue of the Palmontolocjia hidim, 
a continuation of the descriptions of the fossils iVoin the 
South Indian cretaceous rocks, contains the first portion 
of the Gastropoda, embracing the Pulmonata, and th(i 
Prosobranchia stphonostomata. 

Tin’s part contains the four fasciculi due for the year 
1807-68, now issued in one: the four succeeding fasciculi 
will complete the Gastropoda. 

T. OLDHAM. 

• *■* 

Calcutta, 

March 18G7. 




INTRODUCTORY REMARKS- 


Whenevee a large number of different natural objects is to be described, it is 
always most desirable, that this be done according to some certain systematic ar¬ 
rangement. In palaeontology, where the fossil forms are sometimes so very differ¬ 
ent from the living ones, such an arrangement is almost indispensable, as it is the most 
essential guide to understanding the relationship between the present and the former 
organisms. It is well known that, although species, §enera, and other higher divi¬ 
sions of the animal kingdom have become extinct during the course of time, they 
still form a part of one universal system of organic life on our planet. The 
principal task, therefore, of the palaiontologist is clearly to examine these fossil 
remains with reference to their relations to existing forms, and thus, in co-operation 
with the zoologist, gradually to furnish the materials for a true natural system in 
the animal kingdom. 

In bringing before our readers the descriptions of the Gastropodous remaius 
of the South-Indian cretaceous rocks, wo have tolerably extensive and varied mate- 
rials to deal with. It may, therefore, not bo out of place to offer, first, a few 
remarks on the classiffcation of the Mollusca in general and subsequently on 
that, which is to be adopted in our present more special and limited case. 

Several conchologists regard the GAsmoroDA as the most liighly organized 
of the Mollusca; and taking into consideration that they include forms with 
usually- a well-developed head, organs of generation and of respiration, etc.,* 
this classification will appear by no means unfounded. The Cephalopodous 
form is certainly of a type lower in its organization, but it had attained, so to 
say, the maximum, or at least a much higher grade, of development in a certain 
direction, or upon a certain plan, in which gradual progression seems to have 
taken place in the organization of the Mollusca. The functions of several organs in 
the Cephalopoda —those of the central nervous, as well as others of the muscular 
and the generative systems—in general appear, however, to give to this class a 
higher place in the general arrangement of the Mollusca than to the Gasteopoda, 
and on this account it was that the former obtained, especially since the times of 
Lamarck and Cuvier, the first rank among the Mollusca. A cai'cful comparison of 
the different systems, which had at various times been proposed, will be found in 


* Many of them being air-breathers solely. 
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the third volume of Bronn’s * Klassen und Ordnungen des Thier-reiches,’ pp. 8 and 9. 
It will he sufficient here to refer to this valuable puhKoation, and to restrict our 
own remarks to one or two arrangements proposed subsequently to that publication. 

Dr. Morch in a paper* * On the systematic value of the organs ... in 
classifleation of the MoUusca’ arrives at the conclusion, that the locomotive, res. 
piratory and other organs, which had been previously—by Lamarck, Cuvier, Blain- 
ville,t and others—^used as the leading principles in classification, do not really 
possess the value attributed to them; but that this is to be found in the ‘heart’ and 
the ‘ generative organs.’ The author consequently divides the MoUusca (from which, 
strangely enough, he exclufles the Beyozoa, Beachiopoda and others) into two 
series, Monoto-cabdia and Dioto-oaedia. Each of these is fui-ther 
separated into two classes, namely, Androgyna and Exophallia on the one, 
Pseudophallia and Acephala on the other hand. The air breathing 
Univalves are considered of all the MoUusca the liighest, and the monomyarian 
Bivalves the lowest in organization. As an instance, we may refer to the 
Cephalopoda, which arc represented as being a little degree higher in organiza¬ 
tion than the Peleoypoda, forming with the Dentaliidjb. the Bolyplacophoea, 
Cyclobeanchiata, part of the Scutibeanchiata, Ilelmna and others, the class 
Pseudophallia. In fact such heterogeneous forms arc brought together in this 
newly proposed classification, that no practical success seems likely to follow^ from 
its adoption, although several good hints regarding the development of certain 
forms from others appear to be contained in it. 

Very instructive information is embodied in another paper on the classification 

\ 

of MoUusca based on the principle of cephalization by E, S. Morse. J The plan,'upon 
which the MoUusca are organized, is stated to coiisist principally in the form of the 
fleshy sac containing the viscera and stomach. Mr. A. Hyatt consequently proposes 
to replace the name ‘ Mollusca or Mollbscozoa,’ by the more appropriate one. 
Sac CAT A, equivalent to, and cori’csponding with, the names Veetebeata, 
Ae TICB lata, and others. The morphological researches of Mr. Morse are 
<juito in accordance with the generally accepted classification of the Mollusca, 
namely, into Beyozoa (CiLiopoDi^), BEACinoroDA, Tbnicata (Tbnicopoda|1), 

* Aim. RFiiff. Nat. Hist., London, ISfio, 3rd Ser., Vol. xVl, p. 385. 

t Vi<F<! I’rini'ipps dc Zoorkiisio, ou class, d. aiiiniaox, Paris, 18fi3 (Poslhumons). 

+ Auior. Join-. Sc, and Arts, 1866,2d. Scr., Vol. XLII, No. 12i„p. 19. 

^ Wo piopoao tills name witli reforenro to tho cilia, or tentacles, surrounding the aperture. 

1| Propo-sod, with reference to the entire mantle seizing, by its muscular action, or through its different appendages, 
as a locoDiotirc organ. 
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Pelecypoda, Gastkopoda and Cephalopoda, arranged in order from the lowest to 
the highest type. These six principal divisions or classes of the MoUusca are 
generally accepted by the majority of conchologists, (with the exception of the 

• 

CAiopoda, the Molluscous characters of which arc only very slowly acknowledged). 

Confining ourselves at present to the Gastkopoda, and in a case like the pre¬ 
sent, when reporting only upon an Imperfect local fauna, it would perhaps be a 
great advantage, if we strictly followed some system, which had been adopted and 
exemplified in any of the leading Manuals of the MoUusca. It is not, however, easy 
to select from among the numerous systems which have been at various times 
proposed one equaUy well suited to the zoologist and the paheontologist. 

In Woodward’s ‘Rudimentary treatise of shells,’ the general classi¬ 
fication of the Gastropoda is much clearer and more easily understood than in many 
other Conchological Avorks; and the ways, in which the families arc described according 
to their respective relations, appear to be adequate to the state of our yet very im- 
l)crfcct anatomical knowledge of the animals. Tliis treatise is undoubtedly indispen¬ 
sable for the student of Conchology; still it tvould at present seem more advisable to 
carry out in the generic nomenclatm’o a more detailed division, than has been 
adopted by Woodward. A similar objection,—if it can be called one,—may be raised 
against the- classification in Philippi’s ‘Handbuch dor Conchyliologie,’ 
1853; and stiU more decidedly against the older systems of Lamarck and others. 

The adoption of smaUer and more easily defineablo generic groups has, during 
the last few ycaa-s, been found not only to have increased very considerably our 
specific knowledge of the animals, but it has also most remarkably facilitated the 
study of the MoUusca in general. Many points in morphology and in geographical 
distribution, Avliicb would scarcely have had a chance of being so soon cleared up, so 
long as the universal generic denominations such as Corithium, Fiisust Tritmium and 
others remained in use, became at once far more intelligible in consequence of the 
now system of sub-division. Perhaps it would be more correct to say, that the more 
detailed studies of the organization, the habits and the gcogiuphical distribution, 
rendered this closer division more a matter of necessity than of more convenience, 
as it appeared to bo at first. Swainson, in bis able ‘Conchology’ (1840), was one 
of the first, who classified in the more recent sense the Gastropoda into a number 
of characteristic families and sub-families, and he also nearly doubled the then 
existing number of genera. The same course was more systematically pursued by 
Rr. J. E. Gray, especially in his last ‘Catalogue of the MoUusca in the 
BritishMusc urn’ (1857), and by Henry and Arthur Adams, in their ‘Genera 
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of recent Mollusca* (1853*58). It is greatly to be regretted, that in neither 
of these two publications hare the fossU shells been included, because without these 
it is impossible to complete a system. This want ought to have been supplied 

• 

byChenu’s ‘Manuel de Conchyliologie,’ (Pt. 1,1869), which is little mftre 
than a translation of H. and A. Adams’ ‘Genera’, but with the addition of a large 
proportion of the fossil forms, so far as these were known to the author. In the 
numerous and well-executed, though not always very correct, drawings this ‘Manuel* 
lias its own strong recommendation. The system of the ‘Genera’ is, howerer, 
strictly adhered to, and the genera of fossil shells are simply inserted in the scheme 
of the recent ones, althoug]^ upon a little more consideration the former would 
have suggested several highly desirable alterations. This reduces the originality 
and partly the value of the book, specially as it has often been left without many 
important observations on families and genera, wliich are given in the English 
original. 

One of the most valuable contributions to the general knowledge of the Mol¬ 
lusca will be found in the third volume of Bronn’s ‘Klassonund Ordnungen 
des Thicr-reichos’ (1858-63), forming a copious compendium of nearly all 
existing information regarding that division or sub-kingdom of animals. Tic 
anatomy of the animals, the formation of the shells, the systematic, geographical, 
and geological distribution arc treated of more extensively, than can be found in 
any other similar Manual. It is only to be regretted, that it has not been the good 
fortune of the originator of that grand publication to complete it. The systematic 
arrangement of the Mollusca is in many respects an original and improved one, 
while in others it presents an apt and careful selection from what was already tdown. 

Bronn’s chief divisions of the Malxcozoa arc Acephalomalacia and 
CephalomajjACia, Tlie latter contain the Cephalopoda, Gasteopoda, and 
ScAPHOPODA. The first of these, which is considered the liighest in organization, 
has been already treated of in our previous publication of the South-Indian 
cretaceous fauna.* 

The ScAPHOPODA, Peosopocephala, or Cieeobbanchia, include the single 
family Dsntaliidje, while all the rest of the headed MoUusca are treated by Bronn 
in the class Gasteopoda, which is divided into the following orders: Ptebopoda, 
Cuvier; Opisteobeanchia, M.Edwards; Heteeopoda, Lamarck; Peobobeaeohia 
M. Edwards; PtTLMOKATA, Cuvier. The Peosobeanchxa, which indttde the 
majority of known shells, are farther divided into CsiTomuM, Cyclobeaeohia, 

* Polsaontologia Ixuhca, Ser. 1 aad III. 



EEMABKS. 


ix 

Asmdobbanchia., Ctenobbanchia, and Nextb^bbanchia. (* Pulmonifera opercnlata,’ 
H. and A. Adams). It is not our object hero to enter upon any discussion of the value 
Of these various divisions; but looking first at the Peosopocephala, or Scaphopoda, 
•it,is evident from Bronn’s treatise (loo. cit. pp. 623-5C4), that many of the 
characters of the JDentaliidjc, as the presence of tentacles (though numerous) 
on the head, the close connection of the foot with at least a portion of the digestive 
organs, the imilateral opening of the genital organs, the teeth on the radula and 
others, are in many respects the same as those in the largest number of other 
Gasteopoda. It is true that, according to the latest researches of Lacaze- 
Duthiers and Sars, the Bentalhoje appear to be in many respects of a much lower 
oi^nization than had been previously believed. It is said that they have no heart, 
nor any special respiratory organ, and that the entire surface of the body, not 
attached to the shell, acts as the latter, although this last statement does not appear 
to be satisfactorily proved as yet. "We have among other Gastropoda also many 
instances of a veiy lovf oiganization, for we meet with species, wluch have no 
heart, and consequently no regular circulation (in Bhodope of the Opisthobeanchia) ; 
others which have no mouth or special organs of respiration (many Gvmnosomata 
of the IIeteeopoda), and still, looking to the totality of the organization, we cannot 
but i-etain these and other forms m the respective orders, or families, to the species 
of which they are in other respects closely related. 

Comparing, on the other hand, the five sub-orders of the PROSOBEANoni^., the 
assemblage appears to us rather heterogeneous; and we n ould suggest to e\cludc 
from them the first and the last, namely, the Polyplacophoea, ( QniTomB ^)^ 
and .the Neueobeanchia, classing these as separate orders, equivalent to the 
Peosobeanchia. Both are entitled to this rank; the former by the want of 
tentacles and the articulated shell, and the latter by the respiratory organ, and con¬ 
sequently diflerent mode of life. We would then have, as formerly acknowledged, 
only two divisions in the CEPnALOMALACiA, namdy, Cepealopoda and Gas¬ 
tropoda. The latter could then be further divided into eight orders: 1, Pulmo- 
nata; 2, Nedeobeanceia; 3, Peosobeanchia; 4, IIeteeopoda; 6, Poliplaco- 
PEOBA; 6, Opisthobeanchia ; 7, Pteropoda ; 8, Peosopocephala. 

In the course of our descriptions, wo shall retain this classification, although 
only four of the orders, the Pulmonata, Peosobeanceia, Opistjiobeanchia and 
Peosopocephala, (or Scaphopoda), wiU occupy our special attention, because of the 
other orders no representatives have as yet been diseovered in the South-Indian 
cretaceous rocks. 

b 
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As to sub-orders, families and genera we shall to a great extent follow 
Gray’s ‘Catalogue,’ or H. and A. Adams’ exposition, in their ‘Genera,* 
although we shall not refrain from making such alterations as appear called for by 
the examination of the fossil shells.* ‘ • 

Until within the last few years, it has been the usual custom in fossil Con- 
chology to follow a few standard works, which had been carefully executed in 
accordance with the systems of Lamarck and Cuyier. There can be no question 
that this course very greatly facilitated the understanding of the general character 
of the shell, especially where the palaeontologist had to deal with only a small 
number of species. Still a great drawback in fossil Conchology has been produced, 
in that the comparison of the extinct forms with living ones has been so much 
neglected, or at least retarded. A large number of generic names has thus been 
introduced into the literature of Conchology, very often for no other reason 
than that all the species belonging tq them wore extinct, or at least were believed 
t0*fe8^t».*'''xt)ssil'shells also' We occasionally treated solely with reference to their 
identity, similarity, or difference as compared with those already described from 
the same or similar deposits, and as being characteristic for a certain geological 
formation. It is only natural that the importance of the last point should not 
be overlooked by the paleontologist; but it was not until Ed. Forbes, Darwin, 
Dana, Lyell, and others showed the vast importance of applying results, derived 
from the study of physical conditions in connection with the recent fauna, to the 
examination of the fossil faune, that the great physico-geologioal results, which 
we now see rapidly progressing, received that attention which was due to them. It 
was proved that species of a certain form and organization only live or prosper 
under certain favorable circumstances, at a certain depth, temperature, and other 
conditions of the water, or climate, on certain ground, &c., and that from an ex¬ 
amination and correct recognition of the characters of the fossil shells, it is possible to 
form correct conclusions as to the past physical conditions, under which the res¬ 
pective strata have been deposited. An enormous field of new and most interest¬ 
ing inquiry into the former conditions of life on our globe was thus opened for the 
geologist and palfeontologist. The ‘ formations’ of the geologist ceased to be looked 
upon merely as a scries of beds with some characteristic fossOs, but appeared in the 
light of a scries of beds deposited under various physical conditions and in a great 
ocean swarming with organic beings, which were adapted to those various oemditions. 

• The want of reforencei vastly iAredses the difficnlty in the critical use of the book, and is, as well as 
the very strange and unusual names occasionally adopted, justly complained of by many conchologista. 
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Ohanges made on one side proved the necessity for others, and it was seen 
that by no better and more accurate means could the correct comparison of the 
fonner with the present |>hy8ioal conditions be tested than by the study of the 
or^phic life, and specially of that of the Mollusca. It was then necessary to go into a 
closer comparison of the fossil* forms with the living ones, and to make use of the 
considerable systematic progress which had been attained in recent Conchology 
principally through anatomical researches. 

The great disadvantage in studying fossil forms is, that direct observation as 
to the connections existing between the animal and its shell are to a great extent still 
in their infancy. It is most important to know which particular secretion on the 
aperture corresponds to a certain organ, and in what connection this latter stands to 
the total organism; whether its changes are essential and necessarily dependent 
upon others in the organisation of the animal, or whether they may be produced by, 
and can therefore be attributed to, local and accidental causes only. We can hardly 
expect, that our fossil genera will have an unquestionably firm basis, until these 
morphological and anatomical studies have been very considerably advanced. It is, 
however, by no means intended to say that our present knowledge of the anatomy 
of the ■ animals is so totally deficient, that we cannot fonn any certain conclusions 
from the structure of the slTell to that of the animal. We do not need to enumerate 
the many most valtiable results, which have been already obtained from those studies 
in fossil Oonchology. 

But the more we enter into a detailed examination of local faun®, the moro 
urgent appears the necessity for reducing to some extent the old established * grand’ 
generic groups, and for adopting instead the smaller and more easily defineable genera, 
which have been established by the more rapid progress of recent Conchology. 
I hardly need to repeat, that our studies, both systematical, as well as physical 
and geographical, are most remarkably simplified by the adoption of this course. 
That we shall have to struggle, for some time to come, with the number, limit and 
definition of those genera is an undoubted fact, but this does not in the least 
invalidate the principle, which ought to be adopted. It is most probable, for 
instance, that a large proportion of the genera and sub-genera, introduced by 
H. and A. Adams in their ‘Genera’ will prove to be quite unnecessary, others 
will be differently determined, and many moro arc constantly proposed. But when 
all the recent shells have been thus carefully examined, several of our, as at present 
believed, fossil genera will bo shown to have still living representatives, and others, 
which have really disappeared altogether, will be entered into the system according to 

* I mean to refer here principally tu the meso-and paheo>zoic fusails. 
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their respeotire relations. The recent fauna is only a remnant of that which existed 
during the prcTious periods of life on our globe, and its'uniform plan of organization 
is sufficient proof that, strictly speaking, the present f&una marks only a certain 
stage in the entire progressive development of organic life.* Unless, however, 1 
am very much mistaken in the meaning of the term of a natural system^ (which I 
believe ought to be the exposition of this gradual development of organic lif^t I am 
entirely at a loss to perceive, how conchologists can expect to arrive at a natural 
system from and through the examination of the recent species alone 1 

Were it certain that there are in reality no extinct, new, or differently typical, 
forms of Mollusca known, no such objection could be very reasonably raised; but 
as the reverse is to the extent of our present knowledge an undoubted fact, the con- 
chologist must look upon a purely zoological system only as a partial systematical 
arrangement, or an incomplete attempt at a natural system. 

Perhaps the system now adopted, which has become so highly favoured among 
a number of conchologists, might well be called hyper-anatomical. It soimds 
almost like a dream to hear of the grand results, which are expected to be derived 
from the examination of the dentition of a few species, when Mr. Morch says, that 
“ a monographic research, chiefly based on the teeth of the genera Nassa, Fmm and 
Bmcinum) found on the coast lines from the arctic ro^ons to the equator, would 
probably be sufficient to prove, whether species in each fauna are created originally, 
or are only varieties dependent on different climates, and would at the same time 
prove the relations between the species of succeeding geological periods.” Where, 
whether, and how all these inquiries of the past and the present are inscribed on 
the teeth of the Mollusca will probably not be easy to find out. This seems to me 
a similarly exaggerated idea, as if some palseontologist would attempt to obliterate a 
carefully obtained zoological result through the examination of a few imperfect 
sliells, for such they are in the largest number of cases in our fossil Conchology. It 
is only by the co-operation of both the zoologist and palaeontologist (although the 
latter will always gladly give the lion’s share to the former), that a true natural 
system of Conchology can be obtained. 

For some time I entertained the project of collecting all the different types 
of Mollusca, and specially of the Gasteopoda, from the oldest to the more 
recent formations, and thus being in possession of a scries of types for comparison 
with the living shells. A task like this is, however, not easily executed, for the 

• 'Wben cortaiu orgaoiaed forms are placed under the influence of conditions of life so different, 

that their organs lose something of their inherited development, instead of becoming more highly specialized, 
this case of so-called retrograde metamorphosis can scarcely ho looked upon as anything more, than an excep¬ 
tional case, inasmuch as it does not interrupt the general tendency to progression. 
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geological position and the probable conditions, under which the rcspootiTe fossils 
liyed and were buried, ought to bo always correctly ascertained. As soon as 
our palaeontological materials are more complete, such a series of shells will 
, prove highly instructive. We have to compare then the series of each successive 
formation with the preceding, note the changes of foirn with reference to that 
of organisation, inquire into the causes which may have produced these, and 
deduce from this the direction, plan and degree of progressive development. Such 
a thorough examination of the entire fossil and living order of the MoUusca 
in one locality, or rather so to say in one basin, or geographical area, would give us a 
better and firmer basis for a natural system than anything else, and when such in¬ 
quiries have boon in reality, so far as possible, extended over the entire globe, wo 
shall have then in hand at least a portion of the materials, which we require for 
that system. We must, of course, necessarily be contented with a certain number 
of typical forms, for to obtain all the fossil species which have existed is almost 
beyond our expectation. 

This is the principal reason why, in describing a large local fauna, wo 
thought it right to take advantage of the opportunity for the proposition of a few 
systematical changes. 

In conclusion I ougllt probably to say a few words in justification of the 
great length to which my memoir on the Gastropoda, has been extended. 
It was indeed only after mature and repeated considerations, that I entered 
upon the difficult and laborious task of making references to the recent fauna at 
all. When, however, I found the necessity for adopting a large number of generic 
names instead of one, as used by several other palmontologists, the further neces- 
sity arose of grouping these into families and so on. In giving occasionally a review 
of the cretaceous genera and species of a family already known, it was almost 
inq)ossiblc not to mention at the same time other recent genera of the same family. 
In this way the bulk of the information increased, and I afterwards thought it 
useful to give, besides, a brief review of the zoological character of each family 
or sub-family if necessary, so as to aid, even slightly, the student of Conchology in 
India, where the desirable means of reference are not so easily procurable, as they 
are in almost every largo town in Em’ope. 

Several other additions and explanations of little known genera of shells wiU 
perhaps bo welcome even to some of my colleagues in the study of Conchology, 

P. STOLICZKA. 

Calcutta, 

March 18fi7. 




GASTROPODA 


OP THE 

CRETACEOUS ROCKS OF SOUTHERN INDIA. 


Sub-kingdom, MOLLUSC A. 

Class, GASTROPODA, Cuvier. 


Chabacters. — Mollmca, with a more or less distinct head, being generalhj pro¬ 
vided with tentacles^ a muscular foot developed for digging, swimming, fastening on, 
submarine objects, creeping, or rudimentary,^ with ^ without other locomotive 
appendages of different shape; mantle open usually in front and below, more rarely 
on both ends,X or even wanting; shell, if present, either univalve or multivalve,% with 
or without an operculum, which is not exactly equivalent to the secotid valve of the 
Pelecypoda or Elatobranchia; genital organs placed usually unsymmetrically, seldom 
symmetrically,\ or in pairs^ hut always opening on one side only. 


We have previously noticed, that it appears convenient to divide the entire 
class of Gastropoda into eight orders; namely, Scaphopoda, Tteropoda, Opistho- 
bra/nchia, Chitonidee fPolyplacophora, Blv^, Ueteropoda, Frosobranchia, Ncurohran- 
chia and Fulmonata. The cretaceous rocks of Southern India have not as yet 
yielded remains of all these orders, and there is, therefore, no inducement for us 
to notice those, which arc absent, any farther in detail. Por sufficient information 
as to all the orders and other sub-divisions, wo would specially refer the reader 
to the description in Bronn’s “Klassen und Ordnungen des Thierreiches,” Vol. Ill 
(continued by Dr. Keferstein). 

The remains of Gastropoda, wliich we are about to describe more fully here, 
belong to the four divisions, the Scaphopoda, Opisthobranchia, JSrosobramhia and 
JPulmonata, and we shall confine our remarks to what may be nccossaiy to the 
understanding of those four divisions, so far as regards the special purposes of our 
present description and the geological importance of the groups. 

* To those Bronn’s name Ptelaphoeephdla refers, but as they are wanting in almost a greater number of 
species, than is the foot, the name is not more characteristic. The tentacles are wanting in a few genei-a of 
the Hetoropoda, Opisthobranchia, Ftcropoda, and in all Ghitonidm. 

t The foot is wanting in one or two Pteropoda and three or four other genera of the Gastropoda even as 
a rudiment. In the Dentalidea. § Chitonidie. || Dentolidse. ^ ChitonidiD. 

B 
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CRETACEOUS GASTROPODA 


As is generally the case, the Prosobranchia are, in the rocks referred to, by 
much the most numerous. It would be, no doubt, a more natural course to 
open oinr descriptions with the lowest group— Scapkopoda —^but following the ar¬ 
rangement already adopted in the previous descriptions of a portion of the MoUusca 
from the same rocks {aee Palaeontologia Indica, Cretaceous Cephalopoda of Southern, 
India) we shall begin with the highest order, the Pulmonata. Generic charac¬ 
teristics wiU be given in greater detail where necessary, and e^ecially, when a 
genus is introduced for the first time into the literature of cretaceous MoUusca. 
Cases will sometimes occur, when a more general,—^usually an older denomination 
of B, genua, —^is retained as the principal name, while a second is given in a parenthesis. 
The latter usually refers to a name used for the genus in a more restricted, and 
generally a newer or more recent, sense. We would simply repeat here, that we 
prefer leaving room for further correction by exposing the insufiELciency of the 
materials at our command, rather than by using terms of fixed meaning to attempt 
to give an apparent, but possibly fallacious, completeness to the descriptions. Even 
in some well preserved fossil shells, there still remains for the most part so much 
that is doubtful, and so much that must be more supposition, that we must be 
careful to avoid any hasty descriptions of imperfect specimens, which w^OTild fie- 
quently admit of more explanations than one. 

The geological terms to be used in reference to the cretaceous rocks of Southern 
India, will be the same* as those already used in the descriptions of the Cephalo¬ 
poda. Eour groups of bods are distinguished; the Arrialoor, Trichinopoly and 
Ootatoor groups in the Trichinopoly district, and the Valudayur group from the 
neighbourhood of Pondicherry. The last (the Valudayur) may be taken as nearly 
equivalent to the lowest division (the Ootatoor) of the Trichinopoly series, although 
the equivalence seems to be only partial. Many of the fossils, which were examined 
from these beds, appear to indicate, that some Arrialoor beds had been classed with 
them, and it may even bo possible that those younger beds constitute the greater 
portion of this group. Very strict boundaries between each of the groups were not 
defined by means of the geological or stratigraphical examination of the rocks. 
We must hope that the paleeontological enquiry, when extended over the entire 
fauna, may throw some light upon the value of these divisions, and that the dis¬ 
tribution of the various groups of fossils will help to explain much as regards the 
co-existence, or succession in time, of the various deposits. 

Wc may hero anticipate the remark, that while the Ootatoor group has yielded 
the largest number and greatest variety of Cephalopoda, the Arrialoor and Trichino¬ 
poly groups contain to the same degree a much richer fauna of Gastropoda. At the 
close of the detailed descriptions, the results, as regards this class, will be given in 
the same way, as already attempted with the Cephalopoda. If not specially mentioned 
it will be understood, that the specimens described or figured are deposited in 
the collections of the Geological Survey of India. With re^rd to nomenclature 

• These will be found moTO fully treated of in Mr. H. F. Blanford’s re^it in the 4th Volume of the 
Memoirs of the Qeulogicul Sonrey of India. 
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we shall use, in the course of our descriptions, the generally accepted expressions; 
to avoid, however, any misapprehension a few remarks will probably not be out 
of place. 

In aU our figures, we have adopted the position with the apex of the shell above 
and the aperture below a/nd m front of the observer. Strictly speaking the choice of 
this or of the reversed position, as used chiefly by French Conchologists, depends 
merely on the habit to which a naturalist has been accustomed. Neither of these 
positions, as is well known, is throughout strictly natural or corresponding with 
that of the living shell, and as regards illustration, the one has no peculiar 
advantage over the other. In a few swimming species, the reversed position may 
be thought more natural, while the regular position, with the apex above, is in the 
greater number of conical shells not only natural, but as regards certain fixed 
terms in common use is decidedly preferable. 

As to the different forms of the shells, the expressions used need no farther 
explanation; they are all very familiar and easily understood. The name of ‘ body 
whorl’ applying to the ‘last whorl’ (anfractus uUimmJ will be omitted, as it has 
no real significance in the Gastropoda. 

Speaking of the aperture, the expressions * below’ and * above’ will also be 
omitted, because they are liable to cause misunderstanding in the reversed position 
of the shell, and the respective expressions ‘ anterior’ and * posterior’ will invari¬ 
ably be used. The same remai'k applies to the names of ‘right’ and ‘left’ 
lip or peristome, in place of which the corresponding terms of ‘ outer’ and ‘ inner ’ 
or ‘ columellar’ lip are less liable to cause confusion in cases, when any one desires 
to refer to a figure, for which elsewhere a reversed position has been chosen. If 
not particularly noticed, we shall understand by ‘inner’ lip, that portion of the 
peristome, which adheres immediately to, or covers partially, the preceding whorl, 
and which is also often called the columellar lip. The posterior angle of the 
aperture marks, generally speaking, the posterior junction of the outer and inner 
lip, which are here either united or separated. The anterior junction of these two 
requifes, however, often a special explanation in the different groups, if it is not 
clearly marked by the anterior canal, or at least a slight notch of the aperture, as in 
the greater number of the Prosobranchia. 

Considerable difference exists as regards the terms, .which are used for the 
designation of the so-called ‘ umbilicus.’ We shall, in all cases, cesise to use the 
word ‘perforated,’ because there is in reality scarcely a single Gastropod shell, 
which can be truly called perforated, and because the original moaning of the 
term, as first introduced, has in the course of further enquiry been so variously 
applied, that the simple use of the word now leaves an observer in doubt, or, 
when no special explanation of the expression is given, rather leads to misapprehen¬ 
sion. In our description, we shall use only two principal terms, which we regard as 
correlated to each other, namely, umbilicus and columella. The first is either qpew, 
or covered with a callosity, the latter hollow or solid ; both in different degrees and 
varying in form requiring always special notice, not only in different species, but 
often oven in certain specimens of the same species. 
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A shell, which is coiled in a regular plane, is umhilicated on one or, generally, 
on hoth sides; but in most cases, the basal (or lower) is deeper than the apical 
(or upper) excavation. When the volutions are coiled in such a manner, as to 
rest on the upper part of the succeeding whorl with their whole basis, or only with 
a porfion of it, while the apex of the shell is raised conically, a similar conica] 
excavation is thus formed on the side opposite to the apex, or internally of *the 
shell. In tlus case we call the excavation an ‘ umbilicus,’ the form and size of 
which depends upon those of the shell. The central perpendicular axis of umbiH- 
cated shells, which expresses their height, is, therefore, only imaginary. Further 
it depends on the angular or rounded forms of the whorls, and on the kind of invo¬ 
lution or coiling, whether the inner volutions are partially visible within the 
umbilicus, or whether this latter forms a regular hollow cone, as in many MelicidOy 
on the one hand, and in many Trochidm on the other. The umbilicus may often 
be covered with a callose mass, which on the further growth of the shell may be 
absorbed, or may remain and fill up the excavation. Instances of this kind occur 
in the Naticida}, Ncritopsidts and others. 

When, on the contrary, the basal portion of each whorl is partially covered or 
embraced by the succeeding whorl in order to form a certain axis, round which 
the volutions arc coiled up, we call this axis a columella. The formation of this 
columella depends on whether the inner lip covers the preceding whorls in its 
entii*o extent, or only partially, and whether it is very thin or thickened; according 
to this the columella is either solid or hoUow, and in itself either very thin and 
loose, or strongly and consistently built by the callose mass of the innof portion of 
the peristome. Solid columellae are found in Fimis, JBuccinum, etc., hollow in 
CaMcc/iaria, very thin and slight in Turritellat strong m Moatellaria ond. 

Cerithimu, etc. * 

The inner lip sometimes remains partially free at the base, so as to form a 
hollow in the columella. In growing larger, however, the free or raised portion of 
the inner lip is absorbed and, wliilc forming a solid columella, the same hollow is 
again restored at the new peristome of the aperture, as is, for instance, observed in 
some species of CUemnitzia and others. In this case, the expression Jiamre may 
probably be well appropriated. Depending on the peculiar character of the spiral 
coiling of a shell, it will be seen, that while in some cases there appears to exist a 
very sharp distinction between umbilicus and columella, in others they approach, 
or even amalgamate with each other. Taking it very strictly we may say, that a 
columoUa is always present, when the singular whorls are contiguous and coiled 
cone-like. In shells, the whorls of which are not contiguous, as is sometimes the 
ease in Scalaria, Vermetua and others, we can speak neither of a columella, nor of 
an umbilicus. 

Proceeding with the descriptions of the species, we shall often note a few 
measurements, as— 

1. —^Thc spiral angle, according to D’Orbigny’s Helicometer; 

2. —The sutural angle, by which wo undex'stand the angle formed by the 
ascentUng suture and a horizontal piano at right angles to the axis of the shell. 
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3.—The proportion of tlie height of the last, and, occasionally even of the 
penultimate whorl, to the height of the axis. 

It must bo understood, that these and any other measurements regarding the 
actual size of shells will bo only noticed, when they can be of use in the ^recon- 
fitruction of the shell, or when they are in other respects characteristic. The scale 
us^ will be, as before with the Cephalopoda, the millimetre. There is little use 
in quoting measurements of already figured specimens, or even actual measurements 
in general, excepting as regards the usual size of a species, or its greatest variation. 

In the descriptions of species we shall, as usual, give first a diagnosis in Latin, 
while the rest of the description will generally be more explanatory, than a mere 
translation of the diagnosis. Observations on similar species already known, and 
comparisons with these will be carefully noted, because these are in many cases 
of far greater importance, than any imperative characteristic of a new species. 
Regarding known species, we shall continue to notice largely all facts of identity 
and affinity, and to illustrate them amply with the specimens at our disposal. 
Special geological interest always attaches to the occurrence of these known species. 
The same system will be retained in referring to the different genera and famUies, 
and to their geological distribution in time and space, as well as to their concholo- 
gical relations. / 

It is not necessary at present to make it an /bject to enumerate all known 
Cretaceous fossil species of the genera described, ^is this work has only just been 
completed by Prof. Pictet ’(Mat. p. 1. Pal. Suis^., 3rd Ser. 1864.). If, however, 
any particular additions or* considerable alterati/as have been made since the date 
of Pictet’s publications, wc shall not omit to attend to this subject. In 1861 
(Proc. Am. Phil. Soc. Vol. VIII.) W. Ghibb published a catalogue of what he 
then supposed to be all known Cretaceous Mollusca. The number of fossils, however, 
omitted from this catalogue is very considerable, and a little want of care in the 
critical examination greatly reduces the value, which such a publication, if properly 
executed, would so highly deserve. 


c 
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Order. FULMONATA, Cuvier. 

Char. — Air-breathing Oaatropoda loith or withmt a shell; hmgs situated m 
front of the heart or behind it^ a/nd the respiratory carity opening with a roundish 
hole only; hermaphrodite, with reciprocal impregnation; uoithout a metamorpliosis, 
the you/ng ank/nal resembling the parent in shape and not proxMed with de(Mucus, 
cephalic Jins. 

In conformity with the somewhat limited extent of dry land during the 
earlier formations, air-breathing animals seem not to hare been very numer¬ 
ous, although they were not wanting even in some of the oldest periods. The first 
somewhat doubtful remams of air-breathing Gastropoda are foimd in the coal- 
measures and not very certain traces were noticed in fresh-water deposits of the 
Lias and Jura. True Pulmonata were described fijjpt from the Wealden, but the 
remains even here, and in the cretaceous deposits, are very scarce. By far the 
greatest number, which is calculated to amount to about 600 species, have been 
derived from the cainozoic deposits, the eocene, as well as the noogene. Prom our 
cretaceous rocks, only a few species have been procured, and these all belong to the 

Sub-order. Stylomatophora. 

the members of which are all terrestrial animals characterized by having their eyes on 
the ends of retractile peduncles, the tentacles being separate a/nd placed below the 
peduncles; w) operculum. 

Family.* HELICID^. • 

Sub - family . UELICINAH . 

Except the Boy^ Beussii, which was in 1859 described by myself from a 
cretaceous fresh-water deposit in the North-eastern AJp8,t I am not aware that 
any species of true Hehcmael have been noticed from deposits lower than the 
eocene strata, although I may be unacquainted with some publications at present 
bearing on tliis point. The four species, here described under two genera, arc, 
therefore, of very great interest, both in the study of the Fulmonata in general and 
in that of the fauna of the South-Indian cretaceous deposits especially. The greater 
number of our specimens were found in the loose conglomeratic or gritty sandstones 
of the Arrialoor group, or the highest division of the series of deposits, together with 
marine shells. This mode of occurrence increases the interest of these few Heheidse 
very much, and supports Mr. H. Blanford’s statement, that the Arrialoor deposits 
have been formed, partially at least, in very shallow waters.! Land was evi¬ 
dently not very far off, and it cannot surprise us, therefore, when we see land shells 
occurring associated with a rich fauna of truly marine species. Helioidae inha¬ 
bited the shores and islands of the cretaceous sea, and consequently their shells 

* We accept tLe terminations of-^-ddee and—tmee for the denominations of families and sub-families 
respectively. 

t Sitzungsb. Akad, Wien. Bd. XXXVIII. p. 493, pi. 1, fig. 17. 

+ IIilLe Geitlii, and other species noted by Sowia'by are now universally acknowledged as Nutica, Trochun, 
etc. § Mem. Geol. iiurv. India, Vol. IV, pt. 1, p. 1C3. 
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could, by occasional higher tides or higher reach of the waves, have been without 
any diflELculty carried away to greater or lesser distances from the shores, and there 
buried with the marine inhabitants of the place. Similar cases occur in the tertiaiy 
deposits also, as has been noticed by Deshayes in the Paris basin, and by Dr. M. 
dlorhes in the Vienna basin. With regard, indeed, to the Helix Turonenskt Desh. 
of the latter basin, it has been proved that the species survived the marine fauna 
with which it occurred. The species continued to exist on unaltered, although the 
sea had disappeared from the shores which it inhabited, since it has been found fossil 
in the marine, brackish and the fresh-water deposits of one and the same place, 
where these deposits can be very clearly seen to have succeeded each other. 

This is a point of very high interest and of great importance in attempting 
to trace out the changes of climate, and other correlated phenomena, towards the 
close of one and the commencement of another formation. When we can estahlisli, 
that the terrestrial fauna did not change during two successive periods, in which 
considerable changes and distribution of sea level took place, we can conclude with 
tolerable certainty, that the climate of the place was, during both these periods, 
pretty nearly the same, and also, that if any changes have taken place, they must 
have occurred by so slow a process, that the animals could easily acclimatise 
themselves. Sudden changes in the terrestrial faunaj would lead us to suspect 
some rapid alterations in the climatal conditions and configuration of the land, 
and probably an equally sudden change in the neighbouring waters. Rut our 
physico-geological investigations are stiU too deficient to enable us to define the 
limits, within which terrestrial changes have affected the organic life of the adjoin¬ 
ing seas and vice versd. It is, however, certain that much knowledge may ho 
anticipated from careful local enquiries and thorough examination of special basins. 
Instances of an admixture of land with marine shells occur still on the shores of 
almost every sea, more especially where banks with shallow water exist. 

Of the four species to be here described, Ancliistoma cretaceum was more 
common: the other species were very rare, hut although only known from single 
specimens, these are mostly sufiicient to enable us to characterize the species, and, 
therefore, are well worthy of notice. This will also, I hope, induce subsequent 
observers to devote greater attention to these very interesting shells. It can 
scarcely be doubted, that a careful search in these deposits would largely reward 
the observer, by adding to the number of cretaceous land,—^and probably fresh-water,— 
shells also. 

H. and A. Adams unite, under the sub-family of Helicmce, a number of 
genera into which Lamarck’s genus Helix had been divided. It is well known, 
that Linnseus included, under Helix, besides the common land-snails, many fresh- 
w^ater and even rngtrine shells. Subsequent naturalists, and especially Lamarck, 
d(}fined and restricted the genus more carefully, and among others Pfeiffer made it 
an object of his special study, the results of which are well known through his 
able monograph of the Helicidie. In his earlier publications, Pfeiffer strictly 
defended the unity of Lamarck’s genus Helix, in his later researches he does not 
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appear indisposed to adopt a division of the old genus, Helix, into smaller groups 
under diifei^nt names. And there can he no question that such suh-divisign is 
rendered quite necessary even in the present imperfect state of our knowledge 
of all the respective animals. 

With all the apparent similarity, the variation in the form of the shell’ andp 
coinoidently, to some extent, in that of the animal itself, is still so manifold, that it 
is not easy to characterize even the sub-family MeUcincB, in its restricted sense, as 
given in the more recent Conchological treatises. But what the characteristics 
of the genus Helix in Lamarck’s sense might be, is readily seen when we read in 
Woodward’s Manual, or Bronn’s ‘ Klassen und Ordnungen’ a. o., that it comprises 
shells of discoid, globular and conical form, umbilicated, perforated or imperforated; 
with a transverse, oblique, lunar or round aperture; with its margins distinct, 
remote or united by callus ! ! etc. No one can fairly or seriously object, if Con- 
cbologists attempt to classify these and other so widely different characters under 
dillercnt names. 

Of this sub-family, Uelicina, we notice two genera Anchistoma and Macrocyclis. 

I.— ^Anchistoma, Klein. 1753. 

Anch. tesla, orhiculari, spira plana sen subconvexa ; anfraciibiis mtmet'osis, 
svhtns omnibus 'ccl duobus ultimis conspicuis, scu umbilico clauso; ultimo anfraetii 
prope operlnram contraclOt dejiexo atquc nonmmqimm gibbfiso ; apertura subrotundata, 
cjpansu, intus smpissime callosa, ad margines dentibus seuplicis munita. 

The genus Anchistoma comprises a number of chiefly small species of Keli- 
cince, which arc distinguished by a large number of narrow whorls, the last of 
which is deflexed and usually provided inside with some kind of teeth or plaits. 
The inner lip is mostly callosc, tooth-like and projecting into the space of the 
aperture, while the outer lip is expanded and reflected. There can be no doubt, 
that the species attributed to tliis genus, as they can be seen amply illustrated on 
plates 61«—00 in Pfeiffer’s “ Sclmiikel-schnecken” 1846, form a sufficiently natural 
gi’oup to be distinguished by a separate nara*. Among themselves they present, 
liow^ever, several characters which seem to make a still farther sub-division into 
small groups veiy desirable. We notice in general the helicoid and non-umbili- 
cated forms with somew hat elevated spire, and the more planorboid and umbili- 
catod forms. Among these again those wliich have aU their previous volutions 
visible in the space of the lunbilicus, and others in which the last or the two last 
w horls arc so much enlarged below, as to cover this space nearly totally. Simi¬ 
larly to this the dentition of the aperture varies. Tlie peristomq is only somewhat 
thickened and expanded; or there are a number of plaits or folds present in the 
inside of the w horls, disappearing near the mouth partially or totally; or there are 
differently shaped teeth at .the peristome only and not extending into the inner 
spaces of the whorls. 
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Considering these and other points of distinction H. and A. Adams quote five 
subgenera, which, however, do not seem to be as well defined as appears necessary. 
To make these separations of real classificatory value, it is absolutely necessary, 
that they be based upon the examination of the animals as well as the shells, so as 
to J)e certain whether the respective organs can in any way be depended upon as 
to their constancy. Meanwhile we prefer to describe the cretaceous species under 
the more extensive heading of Anchistoma. 

The greater number of living species of Anchistoma is known from America 
and Europe. Erom India there are only a few species described for some of which 
Adams proposed the name Corilla (in place of Aiopa, Albers). Mr. Benson includes 
under this name mostly South Indian and Ceylon species only, while for some 
others, chiefly from Burmah and North India, he proposes a second name, JPlecto^ 
pylis, based upon a difference in the pylaic plication. (Vide Ann. Mag. Nat. Hist. 
1860, III, Scr. Vol. V, p. 243.) It appears that the species were in former periods 
nearly as numerous as they are at present in India. We describe three, namely, 
A. creiaoetm, Arrialoorense and Arcoiense, all of which are new, and the first, 
apparently rather a common shell resembling in form European species, while the 
two others have up to the present been found only in single specimens also partly 
resembling species from Europe, but in general form next to the Indian JPlectopylis, 
Several Anchistoma are known from the tertiary deposits of Europe. 

1. Anchistoma cretaceum, Sioliczka, PI. I., Pigs. 1—6. . 

A. . testa, conico-depressa, spira panim eleeata, apice obtma^ mamillata^ late 
profundeque wmMlicata; a/afractiJyiis setiis, angmtis, lente accrescentihtiSy convexis, 
sutura impressa Jwnctis, supra transversaliter oblique striatis; ultimo prope apertura/ni 
lateraliter constricto atque rursus expamo, vix dejlexo, striis subtus evanescentibusy 
in delate aduUa ad umbilici marginem rotundato,jmiiore carinato; apertura obliqua^ 
rotundate semilunaH, intus dentata atque obsolete plicata; labro atque labio prope 
apertHram bUientato, dentdms superiorihus crassiordms et bifidis, itiferioribus elongatis 
plicifoi'mibus utrmque ad angulvm posteriorein peristomatis nonnullis plids tenudms 
munitis, peristomate exterwre vix rejiexo. 

Largest specimen in our collection from Comarapolliam measures 8‘5 mm. in 
height and 20 mm. in width. 

a. h. c. 

Height of the shells : transversal diameters (taken as I'OO), 0'43 0*51 O'Sl 

Width of outer whorl above: transversal diameter. 0*18 0*17 0*18 

a, 5, c, being specimens figured in Figs. 4, 5, 3, respectively. 

As to form, this fine species resembles the American Anchistoma auriculatwnt 
Say, which has very nearly the same number of equally narrow whorls. The spue 
is in our spcciesi more or less elevated, but not exceeding an angle of 130 degrees. 
The increase of the whorls is very gradual; the first or embryonal one or 

D 
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two whorls being smooth, and proportionally lai^r or wider than the following. 
These are distinctly convex, separated by an impressed suture and obliquely and 
transversely striated, the striae disappearing on the sides and on the base of the 
last whorl. The latter has its greatest width above the centre, becoming gra¬ 
dually narrower towards the umbilicus, the margin of which is in the adult p.nd 
perfect shell evenly rounded, while in the young shell it is angular or even 
carinated, as shown in figure 2, PL I. The width of the umbilicus at the base 
amounts to about one-third of the whole basal diameter; but as not more than 
a portion of the preceding whorl could be exposed from the adherent rock, it 
is imcertain whether more volutions are visible in its space or not. In any case 
it is certainly very narrow lower inside. Further, the last whorl is near the mouth, 
laterally and somewhat below the middle, strongly contracted or compressed. 
(Fig. 3.1) .) To this contraction correspond two strong teeth inside, which have two 
equally formed teeth corresponding on the opposite inner Up. The upper of these 
teeth is much stronger, short and hipartitc, the lower is fold-hke, thinner and 
longer. Besides these, there are on the upper portion of the inner lip two other 
thin fold-like plaits, and one near the suture on the outer peristome. These three 
folds are seen in several of our specimens, but in none extending far inside of the 
whorl. Close to the aperture, which is of semilunar shape, the last whorl is again, 
as before, regularly expanded or a little inflated and somewhat deflexed. The outer 
peristome itself is scarcely enlarged and reflexed, its plane having a position very 
oblique to the axis of the shell. , 

Localities. Neighbourhood of Comarapolliam, at" Ninnyoor and Veraghoor; 
at the first locality rather common in soft light coloured sandstone. 

Formation, Arrialoor group. 

2. Anchistoma Aheialoohense, Stoliczha. PI. I, Fig. 6. 

A. tesla discoidea, late umhilicata, spira vuc elevata; aiifractibus quinis, tereti- 
hus, supra convexh^ sutura impressa junctlSi obsolete transvermn. striaUs, • lente 
crescentibus; nltimo antice dejkxo, busi rotundato, prope apertwrom parum con- 
striclo; aperiura perohliqua, ovate rotundata : peristomate exteriore expamo, angu- 
latim rejlcxo ; interiore cmfractu peniiltimo adheretite, moderate calloso. 

Height of the shell: transversal diameter (taken as TOO) .0*39 

Width of one whorl above : transversal diameter ... . ... 0‘23 

The shell of this species is nearly discoid, the spire being hardly elevated, but 
the umbilicus is, so far as it could be traced, very large, occupying nearly half of the 
total width of the basis. The surface of the shell, which appears to have been very 
thin, and pellucid, is only very finely striated transversely. The whorls are five in 
number, convex above, separated by a deep suture and very gradually increasing 
in breadth. Tlio last whorl is widest somewhat above the centre and then evenly 
rounded into the space of the umbilicus; near the mouth it is strongly deflected 
being at the angle of deflection somewhat constricted. The aperture is conse- 
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quently nearly parallel to the horizontal plan of the basis, facing the same; the 
outer peristome is largely expanded and reflexed, its margins being oonnected by 
the inner lip of about the same thickness. No dentition is perceptible in the 
interior of the aperture, although it may exist farther inside, whence the rock 
xjoyld not be taken out. The specimen, being unique and so far complete as to be 
easily recognised and characterized in its principal features, is too valuable, to 
sacrifice it to the examination of the inner space of the aperture. The latranl 
portion of the outer peristome is in the specimen a little corroded. 

As regards general form and number of volutions, our specimen recalls much 
the European Anch. Itoloserka Studer. 

Localily. Near Ninnyoor; the single specimen occurs in pinkish limestone. 

Formatimi. Arrialoor group. 

3. Anchistoma Arcotense, Stoliczka. PI. I, Pig. 7. 

A. testa diacoidea, planorhulari, supra pland, subtus late umhilicaia; emfraetU 
bus quinis, angustissimis, lento crescentibus, supra convexis, sutura profunda junctis, 
onminis in mnbilici spatio conspicuis, confralibus levibus, politis, ceteris transxersim 

oblique costulato-striatis, striis lateraliter atque infra tenuiorihns seu obsoletis. 
ulti/mo anfractu supra quoddam prominente, prope medium altitudinis latissimOy ad 
umbilici nmrginem rohmdate angulato, antice paruni deflexo; apertura ohliqm, 
semiellipt'ica, lateraliter angustiore; peristomate exteriore parum dilatator expanse 
et vix rejlexo, prope medmqp unidentato; lahio calloso. 

Height of shell: transversal diameter (taken as 1*00) . 0-35 

Width of one whorl above: transversal diameter . 0'21 

A planorboid shell, consisting of five volutions, being laterally much narrowed, 
higher than broad, convex above and separated by a deeply impressed suture. 
All the whorls are visible in the space of the umbilicus, which is very large and 
the margins of which arc, on the last whorl, slightly angulated. The greatest 
width of the whorls is near to, but still a little above, the middle; the central or 
embryonal whorls, comprising about one and a half volution, arc slightly elevated 
above the ‘somewhat immersed plane, sliining and smooth; the others are covered 
above with pretty strong oblique striae, which disappear below. The last whorl is 
not much deflected; aperture oblique, semi-elliptical and according to the size of the 
whorls higher than broad. The outer lip is expanded, strongly reflexed and inside, 
somewhat below the middle, provided with a short pointed tooth; the inner lip is 
oallose, only partly visible on our specimen, the adherent rock preventing a view 
into the interior space. This makes it uncertain whether any other dentition is 
present or not. We must await other materials for this purpose; although, save a 
small portion of shell-surface near the mouth, our specimen is quite perfect. 

This species, which is very like the South-Europcan II, fAn.J anigyra^ Ziegler, 
is readily distinguished from the former by its nanwer whorls and the less 
deflected anterior portion of the last. 
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Locality. N. E. and close to Alundanapooram, where the single figured speci¬ 
men was found in sandstone. 

Foi’tnaimv. Trichinopoly group. 

II.— ^Maceocyclis, JBeck. 1837. 

r 

Macro, testa plamrhoidea, depressa^ late 'umhilicatay tenm: anfractihm celenter 
crescentibrn, ultimo prope aperturam aeepius infiato atque dejlexo; apertura mb- 
rottmdata, peristomate teumi, marginibus labro approximatis antice pa/ulnm expanse 
atque refiexo. 

As restricted to the depressed forms with a thin shell, the genus Macrocyclis 
seems to admit of tolerably good characteristics, although specimens, which are not 
in every way perfect, may be easily confounded with Zonites and others. H. and A. 
Adams quote besides Macrocyclis four subgenera, which in part include rather 
different forms with strong and consistent shells, thickened peristome and not 
umbilicated; it seems necessary, that these should bo separated. The species of 
Macrocyclis are chiefly inhabitants of the East. 

We notice one species from the South Indian cretaceous deposits, M. camatica. 

1. Maceocyclis Caekatica, Stoliezka. PI. I, Pig. 8. 

M. testa plmiorbulari, tenui; spira immersa, late wmbilicaia; anfractibus 
qnatemis, rotund^itis, supra atque suhtus omninis conspicuis, transversaliter minute 
striatis: striis supra forlioribus; apertwra rotundata. 

It is not without hesitation, that we venture to name specifically such an im¬ 
perfect specimen as tliat figured. There seems to be no very serious objection as 
to its generic determination, although it exhibits some aifinitics to Nmiina, wliich 
genus is, as Mr. W. Blanford informs me, by far more numerously represented 
throughout India, than has been usually supposed. The planorboid form, however, 
making all the whorls visible above and below is rather foreign to true Na^iinse. 
The specimen is accidentally so much injured by pressure, that it is not easy to 
determine the very exact shape in the roundness of the whorls, so as to fix the 
specific characters. The shell is quite depressed, coiled in nearly a regular plane 
with slightly immersed spire and with a perfectly open umbilicus, so as to make 
all the whorls visible below and above. The whorls are only four in number, 
increasing rapidly in wddth, and covered densely with transverse strise. These 
are oblique, somewhat stronger above than laterally and below, and slightly 
bent forward on the outer periphery. The whorls themselves are roundish, having 
their greatest width above the middle,* and being apparently less convex above 
than below. The specimen has not got the aperture preserved, but it could have 
been only very slightly enlarged, as traces of the peristome were lost in cleaning 
out the specimen. 

Locality. Near Veraghoor, in soft reddish coloured sandstone. 

FormxUion. Arrialoor group. 
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Order, PBOSOBRANCHIA, Milne Edwards. 

CnAUACTER .—Gastropoda with conieal or spiral shells, present even in the first 
stage of growth; larcai with decidmm cephalic fins; gills placed in front of the 
heart; sexes distincL* 

• , By far the larger number of the PaosoBTiANCniA are provided with an oper¬ 
culum, of which tlic structure and the position in the aperture arc very important 
for all purposes of classification. Witliout exception, they are inliahitants of Ircsli 
or salt waters, although several species can, for a shorter or longer time, live outside 
of this medium in a moist atmosphere; and a few i>ossess even an air-breathing 
organ, besides the gills. 

The ProsobrAjS'CIIIA arc proportionally more numerous than any other order of 
the Gastropoda. This fact is equally true as regards the fossil, as the living species, 
Avhich arc, so far as our knowledge e.xtcnds, ncai*ly equal in numbcr.t 

Fossil species of Piiosobbanctiia occur from the lower Silui-ian upwards through 
Ihc Avhole scries of the s(‘dimentary deposits. Their solid shells usually admit of a 
good preservation in the fossil stat('.; while the fact, that they are chiefly inhabitants 
of littoral Avaters of moderate depth, rcnd(‘rs the study of this oi-der of very great 
importance to the palaeontologist. A knowledge of the ]^nf)soBitANCiiLVN fauna alone 
is sometim(‘s sufficient to enable just conclusions to be draAvn, as to the conditions, 
under which the materials, which once biu-ied and iioaa’ enclose these, fossil shells, have 
hccu deposited. 

We have alrt'ady ohseiwed, thfit it ai)pcars desirable to so)m‘atc from ihc order 
PiiosoBHANCiiTA, the PoLYPTiACoiMioBA and the NniTROBiiANt'iiTA. Exclmh’ng those, 
Avc shall have then to deal with the thrt'e next divisions, Ctexobbakcuia, Aspido- 
BiiAXCUiA and CvciiOBRAXciiiA, of which the second may j’ather be replaced by 
tlmjc others proposed by Gray—S cutibbancuia, Schismatobranciilv and JIicrano- 
BRANCiiiA. The South Indian (u’etaccous rocks liaA'C yieldcid s])eci(is in nearly all 
these divisions; and, according to the arrangement ah*eady adopted, aa c hegiu Avith 
the highest, the 

Sub-order, Ctonobranehia. 

CiTARACTKR .—Prosohranchia with nsnalljf spiral shells, animal with the respira- 
torg cavity on the neck containing one well-developed comb-like gill, rarely with a 
second gill in a more or less riidinwnlary slate: the males have nsaatly strongly 
developed external copulative organs. 

Qlic Ctenobranciiia, in this s(‘nse, comprise the gi’catest portion of Cuvier’s 
Pbctinibrancuja, and are generally divided into Stpiionostomata and Hoi/OStomata. 
Although far from being a natural grou])ing, this division is unquestionably in many 

* Some of tlie af’lieront Rimera, like Tviiagmluii, Siliipiariiiii, Vermetus and others, are noccsHarily, from their 
mode of living, Hmnriphroditeg. 

f Chai'aetcrifetieii and descriptions of so-called new spiicios of shells are puhlishcd almost daily, hut occa¬ 
sionally this is done in such a wsiy, that it needs in* sovious apology from any conehologist, for having bce.n 
iinahle to decipher the true (iharacter of some of the new speeitis. Mere outlines of casts of usually richly orna¬ 
mented shells certainly can he only very limited local value. The puhlieation merely of specific names for 
sake of priority is never justifiahlc. 

E 
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respects preferable to that of Piiobosoidifeea, Toxifeba, Rosteifeba, &c., because, if 
we depend on this single character of dentition, groups otherwise very closely alWed are 
totally separated from each other.* To the palajontologist also, who has principally to 
(leal with the shells only, and but very rarely with the animals, the first mentioned 
division is—no doubt only for the prcsent—of far grijater use, while he could scarcely 
take the desirable advantage of the other system in classifying his fossil remains'. 

Kefersteint distinguishes in the two divisions of the Siphonostomata and 
noLOSTOMATA a number of smaller groups, depending on the variations in the 
dentition of the radula, as the indefatigable labours of Drs. Gray, Troschel, Lowen, 
Mbrch and otliers have made them known. It is certain, that these differences in 
the plaits or teeth of the radula, and their connection with the food and general 
living of th(^ animal form a very important character in the classification; it would 
be quite an exception in this, as compared with the other classes, if they did not. 
Still so much remains to be done in this (Erection, as we have ah’eady noticed, that 
Kofei*stein’s sub-divisions into Tjenioglossa, Rachiglossa, &c., ofier disadvantages 
similar to those presented by Adams’ higher divisions. They widely separate 
families, which are closely allied in every respect save the dentition: so widely 
indeed, that even a pariially natural ari’angement from lower to more highly 
organized forms is unobtainable. We shall not ent('r farther upon the discussion 
of th(«e divisions depending on the dentition, but shall simply quote the families 
in what we believ(5 to be their rcsp(;ctivo ndations to each other, for which we shall 
endeavoiu’ to give more detailed proofs. We cannot pretend to call this arrange¬ 
ment more natural than many others. Our only reason for adopting it is, that in 
our present case of describing a local crctacemis fauna it appears to be more suitable 
for our puqjoses than that adopted by Keferstein (loc. cit.). As regards families and 
sub-families, whicdi wdll be referred to, wc must state in each individual case, in 
what sense these divisions are to be understood. 

TrihCi Siphonostomata. 

The C'rENOBEANCHiA included in tliis tribe have usually a small head with' cither 
a proboscis or a long rostrum, and with a respiratory sipho of different lengths, 
sometimes represented by a siphonal fold only. Tlie shells are convolute, involute, 
or coiled up into a conical spire. Depending on the development of the respira¬ 
tory sipho, the aperture is either provided on the anterior termination with a canal, 
or is simply a little produced and notched. The operculum is sometimes wanting; 
but usually it is present, of homy or often of lamellose stracture. Nearly all the 
species inhabit the sea and tliey are mostly carnivorous, feeding upon other moUusca 
or similar animals. 

Geologically 8p(mking, the Siphonostomata are younger than the Holostomata. 
Of the former, several families scarcely appear in deposits of date earlier than ter- 

• Tliis point has been most recently discuBsed again by Mr. Crosse (Journal de Conchiliologie, 3me. Ser. 
Vol. VI., p. 216, 1866), contesting the value of the dentition as the only or even principal base of classification 

in Mollusca. • 

f Bronn, Klasson uud Ordnungen des Thicnvichcs, Vol. Ill, p. 1030, &o. 
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tiary, although this restriction to tertiary beds is not by any means so close as was 
formerly thought by paleontologists. In the Lias the Siphonostomata constitute 
perhaps five per cent, of the Gastropoda, as compared with the Holostomata. After 
that period, however, their number increases rapidly, and they soon overpower the 
liittcr’to a large extent, being more numerous in the present seas also. 

*Under this tribe we shall describe the following famili es in the order here 
quoted. Some of the last named are by other eonchologists transferred to the 
Holostomata. Out reasons wiU be found stated with the families farther on. 

1. —Family ALATA (comprising the Stmombidm and AponanAiDJE, or as 

proposed STROMmNMt TMSJSJUILLIX^, APOnR^AT^MJ. 

2. „ CYPBJEIBJE fcYPR^iNM [xoA orvLiNMj. 

3. „ OLIVIDAbl CoLiriyAs and AyciLLAUiy^), 

■k „ BOLIIDJE. 

5. „ CAS8IDIDAB. 

C. „ FLETJIIOTOMID^ (cLATUuRPLLiyjE^ clavatclinje and plru- 

rotominmJ. 

7. „ CONIDAE. 

8. „ VOLTITIDAE (marginezlin-^, voluttnje, roLuroMiTRiy^, 

mitrism). 

9. „ FASCIOLABID^. 

10. „ MUJIICIDAE C^ULGURIN^ FUSiyjE, MURICJN^J. 

11. „ TBITONIBAE. 

12. „ COLVMBELLIBAE. 

13 . „ BUCCINIB^ CpnosiNJEf NASiy^, cominellinjs, BvccimyM). 

14. „ FUBFVBIBJE. 

15. ^ „ TB,ICROTUOFIBAE. 

IG. * „ CANCELLABIDJE. 

17. „ TEBEBBIB^. 

18. „ FYBAMIBELLIBAE. 

19. „ CEB,lTmOFSIB^. 

20. „ CEBITRHBJE. 

I. Family. ALATA. 

In taking advantage of this early name of Lamarck we do not intend to express 
by it more than the simple meaning the word itself indicates, namely, the general 
resemblance among the different forms of the shells in this family as regards the expan¬ 
sion of the outer lip. This was Lamarck’s first idea, when establishing the family, and 
so far as any praxdical advantage is concerned in the determination of shells only, we 
believe, this general idea has not been yet superseded. Much, however, has since 
then been done in the examination of the animals, and, depending on the diflerenoes 
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which had heon ohscrved, two families were proposed: (a) STnoMniDH. with JPtero- 
cera, Stromhus and Mostellaria as the chief genera; and (b) Afossitaidje, with 
Aporrhais and Struthiolaria (and probably Friamm), to which Gray adds Tricho- 
tropis and others (possibly bettor separated into a distinct group). Now viewing the 
similarities and the differences of the two families, wo see them to be both RosTifirEiiA 
in the sense of Gray* (Guide to Mollusea, 1857, page 64), that is, 

SipJmiostoinaia with an annulated rostrum, subulate tentacles with the eyes on 
their outer side, and the teeth in seven series: three on either side being respectively of 
similar form. The mantle has its edges more or less expanded and lobed; the gills 
arc pectimle; the operculum is annular> ovately elongated, rather thin and homy : 
the shell is fusiform, tnrrited or more ovate, the whorls internally compressed, narrow, 
and the outer Up always somewhat expanded in adult age. 

The principal differences recorded in the anatomy of the animals, exist in the 
locomotive organs and the tentacles. In Slrombns, Fterocera, Mostellaria (considering 
those genera in the old sense of Lamarck) the foot is divided into two parts, the 
posterior being more or less ])rolong(',d, slender, and bearing on its termination a 
claw-like opci-culum. The eyes are on prolong<*d peduncles, which have the tentacles 
on the inkirnal side, that is to say, morphologically, the eye-pcdunclcs and the tentacles 
seem to bo grown together for a longer or shorter distance. Tlic tentacles are 
often longer than the peduncles in Fostellaria., and nearly of eciual size with them 
in Fterocera. In Tercbellnm, ih<! forej^art of the divided foot is very small and fh(‘ 
hinder part veiy prominent and thick. The tentacles arc usually said to be wanting, 
and the eyes to be on the ends of veiy long peduncles. ' Gray questions the first point, 
and it is, we think, very probable, that further researches wRl prove, that the ten¬ 
tacles arc united, or growui together with the cyc-pediclcs throughout tlu'ir entire^ 
length. This ought, at least, to be anticipated from a morjfilologksal point of view. 

Aporrhais (Ohenopus, Pin’ll.) has the foot not divided, but somewhat com¬ 
pressed, and, although ti’uiicate in front, still somewhat produced; the eyes ar(‘ 
sessih' on very short peduncles, Avhicb are united w ith the very long subulate tentacles 
at the base only. Gray (teste Clark) says (G uidc to Mollusea, page 75) the *‘A.pes- 
*‘peUcani creeps slowdy; but the organs do not appear adapted for progressive move- 
“ ment. It is shy, and whether the shell is placed with the aperture upwards or 
“ downw'ards, it does not, usually (iommcnce creeping by pushing out the foot anteriorly 
“like other Gastropoda, but often tudststhe long neck and foot to the caudal extremity, 
“ and there fixing it,, with a sudden spring etfects the turning of the shell.” It is 
obvious, that this kind of movement is quittj similar to that of Fterocera or Stromhus, 
except that the divisions of foot and caudal extremity arc not so evidently separated, 
as in those two gr()U])s of shells. 

The foot of Struthiolaria is thick, small and oblong, more adapted for fastening 
than for creeping. The tentacles ai’e of moderate length, and the eyes arc on small 
bulgings outside near the base. 

We see thus, that in the diflerent alterations in the form of the foot and the eye- 
pedicles there is a transition and connection, rather than a strict separation. The 

* TIiIb antlior prujioBoa fc»r tire Ahitn. exeltiflirif; Aporrhnln ami others, Imt inclmlhi^ Oiiuatm ami Phurus, the 
Tiilinc of IjErTol’oDA. on aeeouiil of the ilividetl fo(>1 ami thi‘ niannt'r of inoviiij; ahont. 
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simple ovate foot of Slruihiolaria is elongated, laterally compressed in Aporrhais, 
partially divided in Terehellmn, and entirely divided into two separate lobes in 
Mostellaria, See. Tlic same might he said as regards the eyes; the small bttlgings at 
the base of the tentacles of Slruihiolaria are replaced by short pedicles in Aporrhais; 
these pedicles are prolonged (and probably united with the tentacles throughout their 
entire length) in Tcrebellum; wliile in Itostellaria, and others, they arc usually sepa¬ 
rated from the tentacles near the termination, where the eyes are placed on the former. 
It is true, that other Gastropoda shew similar relation in the same points, and 
stUl are regarded as belonging to different families; but it must be remembered, 
that they do not agree in all the other similarly or more important characters, which urc 
have previously noticed. Taking all these facts into consideration, it must be granted, 
that the structure of tlie animals does not lend itself very favorably to such a separa¬ 
tion into two families as lias been proposed by Adams, Gray and others. There would 
be far less difficulty experienced in this matter by accepting Adams’ proposition of 
the two sub-families of sTROMniN.r. and rmiRjim.tJNJE, and by adding i-o these his 
family Ai’ormjtaidjs as a sub-family APOKniiALS-u, although I actually do not kuoiv, 
whether even this separation is necessarily ealli'd for. Supposing, however, that it were 
so, the distinctions betAvecu these suli-familics would be those which I have specified 
regarding the foot and the eyc-pedicles, Avhile the other points of relation, quoted 
abov^e, would form the character of the family. 

These questions could all be easily sidtlcd, had wo to deal with the Imng species 
only, but what is to be done wilh the immense uuinber and great A'aricty of fossil 
forms ? To determine these with equal correctness, u c ought to have distinctions in 
the form of the shell, equally characteristic with those u e have noticed in the animals 
themselves. And if, as is often the case, avc cannot determine Avith sufficient accu¬ 
racy the genus, how difficult it must be to retain sub-families! Chenu consequently 
recognized only one family, the Stromhida:, containing siwcn genera and a lew 
sub-genera. In a general vieiv this appears to be, provisionally, the best way: but the 
number of genera in living and fossil species must be enlarged, and those so-called 
sub-gencra as much as possible avoidixl. At the same time, it cannot be questiomHl, 
that om object ought to bo to endeavour to prove the existence of similarities and 
differences of the shells, in accordance with the results obtained from a careful 
examination of the animals, rather than to obliterate or ignore these on the sujipo- 
sition that they never existed before. It may be a very plausible conjecture, that 
these distinctions did not exist at some remote period, as some of our most able 
paleontologists arc ready to bclicAC, but we must first point out, at least approxi¬ 
mately, what that period was. Nor can we CAer establish this, until we carefully 
and gradually trace back these relations from the recent into the older fonnations. 
We shall recur to this point when speaking of Alarm and Aporrhais. 

In treating of the different genera of the Alata, it will not be necessary to go 
beyond what is justified by the material avc have before us in describing our 
cretaceous fossils. To discuss these points fully would require a thorough knoAv- 
ledgc of all the species both living and fossil. It is undoubted, that there arc great 
difficulties in determining the distinctions of tke sub-genera as proposed by H. and 

F 
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A. Adams, but most probably any other would offer equal difficulties, and, at 
present, there seem to be no other possible means of distinction than some artificial 
one, as proposed by Adams and others. 

Fossil forms of Alata are first known, ndth full certainty, from the Lias (cer¬ 
tainly middle, if not lower), and they continue numerously represented through all 
subsequent formations, but unfortimatcly arc very rarely met with in good preser¬ 
vation. The cretaceous deposits arc extremely rich in species belonging to this 
family. A nearly complete list of these species will be found in Pictet’s “ Paleontologie 
Suisse 3me. Scr.” As to geographical distribution, the largest number is known from 
Eiu’ope, especially from the southern part. The American deposits are comparatively 
very poor in species of the Alata, equally as in those of the Volutidje. The 
fact is in accordance with the representation of these families at the present time. 

The South Indian cretaceous deposits have yielded us a tolerably good number, 
represented by 15 species, which wiU be found described under five genera; Fug- 
nellua contorhis, Sow.; P. gramilijcrus, Stol.; P. tmeatuS) Forb.: Apot'rhaia 
ArrialooremiSf Stol.; Ap. semrifera^ Forb.: Alarm Farkinsoni, Mant.; Al. 
papilionacea, Goldf.; Al. glandina, Stol.; Al. acieularis, Stol.; Al. (egulala, Stol.: 
Moatellaria? palliata, Forb.; Fterodonta terehraliSy Stol.; Ft. hilmioides, Stol.; 
Ft. nobilis, Stol., and Ft. Ootatoorenmy Stol. 

We commence the descriptions of the Prosobranchia with the family Alata 
not because they are the most highly organized of this order, but rather on account 
of the difficulty of bringing them into the general scheme, if wc began with any 
other family. Our only object here, as already stated, .is to shew the relations of the 
different families, genera and species, as composing a local fauna. It is true, that 
maturity reached at a later period and division of different functions on separate 
organs arc generally signs of relatively higher organization; the locomotive organs 
are also higher developed than in most other families of Gastropoda. The eyes of the 
Alata are nearly quite as perfect as those of Ccphalopodcs and Fishes, and the 
separation of tentacles and eyc-pedunolcs, in a large number of species, could be 
looked at equally as a sign of higher organization, for this division is principally 
developed in the PuiiMONATA. 

I.* PUGNELLUS, Conrad. 1860. 

• Fng. testa ovata, ultimo anfractu plus mimisve inmluta, crassa, stromhiformi; 
aperlnra angnstala, in (erne Icevigata, marginibus cantinuis; labio callosissmio, postice 
accumulato aique 8(epius spiram tegente; labro ad marginem crasso, posteriua lobalo: 
lobo plus mintisve uuciforme protongato ; canali anteriori incurvo. 

Tl»e genus Fuguellus Avas first proposed by Conrad (Joum. Acad. Nat. Sc. 
Phil. IV, p. 2SJ') for four speedes, P. densatns, Con. from Mississippi, P. twmdus, 
Gabb, from Chili (subsequently described in Proo. Acad. Phil, for 1860, p. 197, PI. 3, 
Fgs. 13 and 11), and the South Indian Slrombus uncatus and contortns of Forbes. 
Gabb has recently described two characteristic species from California (Pal. of Cahf. 

* Genera, arc niunbcrcJ contimiojply in each order; the species in each genus. 
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1864) P. hamiilm (1. cit. p. 124, PL 20, Fig. 81, and PL 18, Fig. 48) and P. numuhriatm 
(1. cit. p. 126, PL 29, Fig. 229). This number is now increased by only one additional 
species from South India, P. granuliferm. 

AU the seven known cretaceous species agree in the characters mentioned 
above, and constitute a tolerably well defined small group. This must evidently 
be dlasscd next to Stronibus, forming in some respect a passage between the sub¬ 
genera Monodacigltis and Gallmula,* but differing from both in the very strong 
development of the callosity of the apertural margins and the incurved anterior 
canal. In all the three species, wliich we describe and of which wo are in possession 
of good specimens, there is between the hook-like prolongation of the wing and the 
strong anterior notch a second slight insinuation of the margin, exactly similar to 
that of Str. canarium or Str. japonicus, which circumstance makes it almost,impos¬ 
sible to separate JPugnellm far from these liAring species of Stromhm. 

The JPng. uncatm appears first somewhat different from the other species of 
Pugnellm, and is in general habitus more allied to species attributed to GalUnula, tbiin 
to any of the other forms known. In comparing, however, the shells closely it is seen, 
that the mode of growth of the outer lips is exactly the same, the transverse ribs 
being curved in the same way, as in P. contortiis, excepting that the angle, 
whore the margin is bent, is only strongly thickened and produced,! while in 
the other species it is prolonged into a hook-hke lobe. Another difference is the 
pointed termination of the canal and the broad insinuosity of the outer lip next 
to it: the former is only a consequence of a smaller development of the callosc 
margin, which however is not wanting, and is in character exactly the same as in 
the two other species; the latter is a somewhat more marked difference, and is to 
be foimd of exactly similar shape in a few Hoatellarim and especially in Jlippocrene 
Montf., of which the eocene Sipp. macropterat Lam. is considered as a type. A most 
noticeable fact is the groat difference which exists between young or imperfect 
specimens of Fugnellm and those of full growth and perfect preservation, as may 
be seen by a comparison of the numerous figures on om’ PL III. 

The genua is as yet restricted to the above-mentioned seven cretaceous species. 

1. PUGNELLUS CONTOUTTIS, SotO. Sp. PL III, FigS. 1 - 6. 

• 

1846. Strmrtbns emtortus. Sow., Forbes in Tmns. Gcol. Soc. Lond. VII, p. 129, PI. 15, Fig. 9. 

1850. Cvhynihellina contortn, D’Orb. Prod. II, p. 231. 

1860. Stromhm cordortm (not cortortiis). Sow. Journ. Acad. Nat. Sc. Pliilitdelphia, IV. p. 284 (vide Pugndlus). 

1861. Pvjgmllm cmitortm, Sow. sp. Gabb, in Proc. Amer. Phil. Soc., Vol. VIII, p. 128. 

1864. Cohimlmllina contorta., D'Orb. Pictet, Mat. p. 1. Pal. Suisse, Foss. Sto. Croix, 3ino. scr. p. 671. 

Fug. testa elongale-ovnta, spira Ijreci, acuminata, angulo GO’-GS"; avfractihus 
senis, convexis, spiratiter ohsolelc-sirialis, dnolnis ttUimis iransvermliter cosiulalis: 
costulia in ultimo anfraclu Jle.mosis, antice versus evanescentibus, atqne soepius prope 
imrgineni exterwrem in medio convcxilatis iuherculis terminanlibus; aperlura ovali, 

* la also a genua of binla. 

f Since om- figure on PI. Ill was prcpiired, another larger and more comideto apccinicn has been pro¬ 
cured, on which the prolongation is much .stronger. 
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angmta atque elongata, interne leevisamia, marginibm oonjunctis^ callosissimis, partem 
ventralem testa: omnino tegentibm ; labro antice valde insinuato, posterms lobato : lobo 
hamiformi, crasso, contorlo^ lateraliter compressor acute terminantir mpra mfraque 
canaliculato ; lahio crassissimo, callum malem eleoatwm fmnante ; rostro callose- 
marginatOr lato, interne canalicidatOr intortOr supra soepms mcrusiato seu prope> mar- 
ginem exteriorem subcanaliculato. * 

The general form of the shell is elliptical, somewhat elongated in the direction 
of the axis. There are usually six whorls present, forming a spire with an angle 
varying from 60 to 65 degrees; they are convex, the uppermost very distinctly and 
densely striated in a spiral direction; these striae become afterwards nearly obsolete. 
On the penultimate whorl slight transversal costae appear, which on the last whorl are 
flexuoijis, partly and gradually disappearing towards the anterior canal, while others 
placed nearer to the outer margin do the same, or terminate in more or less 
elevated tui’berclcs, corresponding with the hook-like prolongation of the outer lij). 
On perfect specimens, the majority of whu;h measure about 30 mm., the last whorl 
occupies usually a little more than three-fourths of the total height. The apcrtiu’c is 
elongatcd-cliptical, being internally much narrowed by the callosity, which thickens 
and unites both margins. Some of our specimens exliibit on the callose mass round 
the aperture a kind of purple colouring, which x)artly seems to be original, resem¬ 
bling that of several living Steombiv^. On the posterior part of the outer lips, 
between one-fourth and one-half the distance from the suture, the callose margin 
pi*qjects into a hook-like lobe, this being turned upwards, contorted towards the 
ai)ertm’e, laterally more or less compressed, often so much as to form a sharp ridge 
on the ventral side; internally and externally it is canaliculated by slight furrows, 
which, however, often quite disappear under the coverings of the thickened hp. Near 
the anterior extremity the outer peristome is vciy deeply insinuated. The canal is 
slender in j)rox)ortion to the last whorl; it is bounded like the outer peristome all 
round with a tliick margin, curving inward at the same time; the internal furrow, 
which seems to have been jiroducA’id by the elongated sqdio, remains always dis¬ 
tinct up to the termination, while the exterior one, which marks the jdaec ^where 
the two tliiekencd margins join, becomes often obliterated under the numerous 
layers of the callosity. Tlio inner L’p is exceedingly thick and forms on the ventral 
side an oval large mass of enamel-coating, the last or newest layers of this mass 
extend sometimes^ over the ent ire surface of the shell, with the cxceidion of a small 
upper dorso-lateral j)ortion. 

There is not much Amiation in the form of the slicll of this si)Ocies, exccj)t that 
the last whorl is sometimes more, sometimes less intlated or gibbose. The hook-like 
lobe of the outer lip is occasionally less contorted, but somewhat more bent outside, 
'riic stronger or lesser development of the callosity causes all these differences and 
gives the shell often a totally different aspect. Specimens, on wliieh the inner and 
outer callose mass has been lost, make quite the impression of being a Fitsus or 
some allied genus. We have given figures of several of these forms and refer here 
to the exidauations which accompany the plate (vide figs. 2—5). 
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Fug. mambriatm, Gabb (Palaeontology of California, Vol. I, p. 125) is probably 
more allied to this species than it appears to ho from Mr. Gabb’s figure (loc. cit. PL 29, 
Fig. 229), and I would not in the least be surprised, if both were found to be identical. 
In Fig. 229 the traceable suture shews, that the callosity was not present in its entire 
tluckoess, and the want of the same near the anterior extremity seems to prove, that 
this^lias been partly injured. We possess several spexamens with such diminished 
thickness of the inner callosity, and with the inciuTcd tcimination of the anterior 
canal broken away; in this state our specimens do not exhibit any very remarkable 
distinctions from Gabb’s figure. 

Localities. N. of Alundauapooram (very common), Kolakonuttom, Serdamun- 
galum, Anapaudy, Monglepaudy, Seraganoor, E. of lllj)agoody in Trichinopoly district. 

Formation. Trichinopoly group, of which the described species seems to be a 
very characteristic fossil. 

2. PuGNELiiUS GKANTJiiiFEnns, Stoliczka. PI. Ill, Figs. G—8. 

Fug. tesla omla, cra^sa, spira hreoi, augulo circitei' TS”; aufractihus quinis vel 
senis, convexis, trmm^ersaliter gnmulaio-costatis^ una serie granornm cnissiorimi prope 
marginem sufuralem sejuncta, spira vie quiulam partem lolius altiludinis occupanic ; 
an/raetu tUlinw posterius trausversaliter oblique costulato, ad medium spiralitet' 
grauulato, antke suhl(ecigalo cl mullo angusliore; apertura ooali, elougala, anlice 
angustata, interne loeoigata, callusissima, marginibns callosilale conju-netis; lahro pos- 
ierius prope medium miciuatq: unco crasso, contorlo, posticc extenso, lateraliter 
compresso, infra-plus minusve aeuto, interne atque externe canaliculato ; lahro antico 
prof unde hisinualo; roslro prolongato, crasso, lente cxlerins contorlo, terminatio-ne 
incurco, inlus canaliculato, exlus medio impresso sen furcato: impressione soepiu^ 
callosilale fere ohsoleta ; lahio callosissimo, accumulato, spiram fere totam iegenie. 

As regards the form of the shell, this species agrees in every way with that of 
Fug. contort us, to the description of which we refer in its greater details. The 
differences consist in size and ornamentation. 

All the specimens of Fug. granuliferus arc even in the first stage of age thicker 
and more ventricose, and they grow to a much greater size, the usual height in the 
direction of the spiral axis being 40 mm,, and the width including the hook-like 
lobe somewhat more than 30 mm. The aperture is anteriorly a little narrower, the 
canal somewhat more contorted and the insinuation in front of the lobe deeper, 
as in F. contortus. 

The ornamentation consists from the first volutions in oblique transverse costse 
and in spiral sulcations, which sometimes produce a more or less regular granulation. 
One row of such coarse granulu) is ahvays separated near the suture. To this up¬ 
permost row follow transverse ribs, which occrasionally arc represented by elongated 
roundish tubercles only. On the last whorl a few slight sulcations cross the ribs, 
which at about one-fourth or usually one-fifth of the distance from the suture, 
as compared with the total height of this volution, are cut off by deep spiral sulci, 
so as to form six to ten rows of smaller or larger, rounded or flat, and more or less 

G 
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isolated tubercles or granulao. On the anterior and much thinner portion of the 
last whorl, which is produced into the canal, the surface is usually so much covered 
with the callosity, that it appears quite, or to a great extent, smooth. 

It would not be easy to find two forms, which remind one more of merely 
sexual differences, than the JPug. contortua and gramdiferm and still, if the differ- 
ences are so remarkable and constant, we cannot do else, than distinguish theha by 
specific names. In the description of the former species, I have remarked, that on 
the first whorls spiral striation or sulcation is quite distinctly traceable, and that it 
becomes more or less obsolete on the following and especially on the last whorl; 
in all cases, it is at least indicated: if we wanted to go aHttle further, we could justly 
say, it is merely e;?caggerated in some abnormal specimens, which are here noticed 
under P. gremnUferm. Quoy and Gairaard, Soutelet and several other conchologists 
have noticed, that the female shells of Mollusca exceed those of the male sex very 
often in size, being usually more inflated or ventricose. It appears to me more 
likely, that we have to deal here with such a dilforence of forms, rather than with 
two animals actually different as regard species. 

Por imperfect specimens the reader is referred to the explanation of Pigs. G and 
7, PI. III. 

LocaUtiea. Kolakonuttom, Andoor, N. and S. of Scrdamungalum, S. E. of 
Anapaudy, in the Trichinopoly group; W. of lllpagoody, ShiUpagoody and 
Veraghoor, in the Arrialoor group. In all these localities of the Trichinopoly 
district Pug. gramdiferua is not very common and comparatively much rarer than 
Pug. contortua, of which about eight spetdinens occur to one of the former. The 
quotation of the Arrialoor group is probably not so very important, the localities 
being chiefly near the boundary of these two groups, and on the other hand Mr. 
Blanford himself states, that their separation is, in the southern portion of the 
Trichinopoly district, generally uncertain. 

Formation. Trichinopoly and Arrialoor groups. 

3. PUGNELLUS TJNCATIIS, Forhca, ap. PI. Ill, Pigs. 9—13. 

1846. Stronibm uneatm, Forbos in Trans. Geol. Soc. Lond. VII., p. 129, PL ];5, Piff. 16. 

1847. Stronibus $eirdoostatm, D’Orbigiiy, Voy. Astrolabe ct Zeluo, PaJeont. PI. 2, Fig. 38. 

1850. Colombcllina vneata, D’Oi'bigny, Pnid. II, p. 231. 

18tiO. Slromhusaftt^atm (Porb.) Conrad, Journ. Acad. Nat. So. Phil. IV. p. 284 (vide Pugnellns). 

1861. I’ugncUwi uneatug, Forb. sj). Gabb, in Proc. Am. Philo. Sot!. VIII. p. 128. 

1864. Colwnbellitia unceda (D'Orb.) Pictet. Mat. p. 1. Paloont. Suisse, Foss. Sto. Croix. 3mc. ser. ]>. 67. 

Pug. teata ovate-ventricosa, antice aUpte poalice attmuala, apira quartern partem 
toiiua altitudinia tcatm elcvaia, angido 05“—75"; aufractihua quinia vel aenia, conrexia, 
aiUura impreaaa junctia, priorihua apiraliter denae-atrlatia, atriia in ultimo aufractu 
ohaoletia; ultimo anfreoitu tranaveraaliler coataloi coatiajicxuoaia, antice evaneacentihua. 
Apertura anguatata,ovali, poatioe auh-rotundota, anlice aetda, intua laevigata, calloaa; 
labro mcraaaato, in alam hrevem aique rolundatam aeu angulatam poalice extenao, 
extua lamelloao, parum rojlcxo, intua laevi, anlice aique poatice inaimiato; lahio craaao, 
calloao, in aetate adulla infra atque lateraliler apirani incruatanle ; roatro extua contorto, 
acute tei'minanti, incurvo, intua canaliculato, calloaitate murginali tenui inatructo. 
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Shell ovate, pointed at each end, consisting of five or six convex volutions, the 
last of which is the most ventricosc occupying about three-fourths of the total 
height of the shell. The upper whorls are densely covered mth fine spiml striae, 
which do not seem to increase in number with the breadth of the whorls, but they 
become gradually more distant and are nearly obsolete on the last whorl. This one 
exhibits transversally strong flexuous ribs, originating at the suture and disappear¬ 
ing gradually on the anterior portion, where they are often replaced by striie of 
gi’owth only, and in which case the spiral striation assumes again a little more dis¬ 
tinctness. The outer lip is much thickened, expanded into a roundish or angulated 
wing, inside smooth and somewhat reflected, having a sliarp margiu; exteriorly it 
shews a kind of lamellar structure; anteriorly and posteriorly it is insinuated. The 
posterior insinuation is rather deep, but the exterior margin is simply rounded or 
angulated and always somewhat more thickened, not, hoM^cver, ])rolongcd into a hook, 
as in the two other species of Pugtiellm. Tlic inner lip is in both equally thick, 
calloso, covering the preceding whorl nearly totally (Fig. 10). The canal is thin, 
contorted, terminating with a shaiq) point and betit inwards. The callosity of both 
margins extends over it, but it becomes much thinner hoi-e, and covers chiefly the 
exterior surface. This pointed form of the canal, and the want of a hook-like lobe 
on the outer lip, combined with the slight hut broad anterior cmargination arc the 
principal and characteristic distinctions of this species from the two others. Speci¬ 
mens devoid of the callose covering and of the wing arc nearly smooth and resemble 
a jBmcitmm, as Prof. Forbes remarks, or stOl jiiorc a J^hmkwella. 

Even the imperfect and oast specimens of this si)ccios are easily distinguished 
from those of the other species by their gradual, not abrupt tapering or contraction 
towards the anterior termination of the canal. 

Localitka. W. of Parebairy and W. of Kullygoody; E. of Anapaudy and near 
Arrialoor. At all these localitic's the sj)ccies is not veiy common; the first three art' 
in the Trichinopoly, the fourth in the Arrialoor grouj), of the Triehiuo])oly districl. 

Formation. Trichinopoly .and Arrialoor gi'oups. 

• 

II. APORRHATS, da Costa. 1778. 

III. ALAKTA, 3Iorr. Sr Lye. 185 k 

IV. ROSTELLARIA, Lamk. 1799. 

and allied genera. 

By far the greater number of conchologists agree in the application of the 
name Bostellaria to the fusiform, cliiefly smooth, species with a long anterior and 
short posterior canal, and a moderately cxp.andcd, entire or slightly digitated wing, 
having near the canal one distinct sinuatioii. The B. reclirostris widfusns arc known 
as the best examples. The cancellated species with a short canal have been partly 
separated by Agsissiz as Bimella, and there arc numerous fossil tertiary and cretaceous 
forms, which belong to this group. The fossil species with a very large wing and a 
short pointed canal, as B. macroplei'a and others, belong to Ilippocrcne, Montf. 
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Conrad established for a few North American eocene species another group 
under the name of CalyptropJm'us (vide Journ. Acad. Nat. Sc. Phil., Vol. IV, PI. 47, 
Pigs. 21 and 29). The shell is very slightly ornamented, as in true Mostellar^iee, the 
spivc nearly totally enveloped in a callose mass, the wing small and shnple, the 
anterior canal straight and of moderate length. Calyplrophorm would seem to con¬ 
nect Mostellaria and ILippocrene^ agi'eeiug uith the former in the form of the Ving 
and canal, and with the latter hi the large development of the callosity. Gabb (in his 
Catalogue, Proc. American Phil. Soe. Vlll, p. 98) refers the Indian cretaceous Host, 
palliala of Porbes to Calyptrophoriis. This does not seem, howeve?r, to be fully 
justified for the present. Mr. Conrad docs not show in his figures of Gahjptropim'm 
any posterior canaliculation on the aperture, wliilc in our species this is I'^ory dis¬ 
tinctly marked. This character is essential to all species of Mostellarkey being 
dependent upon the existence of a certam filamentous organ, somewhat similar to 
that of Oliva and allied genera. We sliall notice subsequently under the descrip¬ 
tion of tlie sj)ccie8, that the aperture of It. palliala, Porbes, appears to have been 
anteriorly only <;lfusc or notched, and if any canal was really present, it must have 
been very short indet^d. Tlie only very similar form, that we have been able to 
trace, is the Jtmtellaria kcnigala, MclUndllc (Ann. des sc. geologiqucs etc. par 
Riviere, II. 1813. p. 117, PI. X, Pigs. 10—11). In Melleville’s original figure 
there is apparently no sign of incompleteness of the spetjimen observable, although 
tliis seems to have been rather considerable, when wc compare with it Desliayes’ 
figure in his last publication (Anim. s. vert. d. bassin do Paris, III, p. 400, PI. 90, Pigs. 
5and(i). M. Deshayes’ representations of the single complete specimen, which he hail 
obtained, named It. Huhhevigala, D’Orb.* shews, that the species possessed a short 
anterior canal. In any case, whether our cretaceous form had only an anterior 
notch or cmargination (as is 8uj)posed in our restored figure), similar to that of 
many Plerodonlcc, or whether it had a short canal, wliich is almost quite as probable, 
there is certainly for the jnvsent no sufficient reason to siqjarate the species generi- 
cally from the smooth Itoslcllarhc. Better materials Avill of course settle tliis 
little diUbreniiC A (,*ry easily. 

A number of fossil species, wdiich are generally described under the tlirce names 
prefixed to these notes, oiler moreover a far gi’eater difficulty tlian the allied forms 

* It Beeiiis iinposHililo to traco this iianio of D’OrLigny from the “ Prodrome,” namely, from the edition 
(in three voluiiios) hearing date 1850-IS52, sind I am not aware of any other. It iu true, that Sowerhy designed 
in 18:12 a young shell of Alaria (Bodelluria) costnUi (vide Stoliezka in Sitzungsh. Akad. Wien. 1865, Tol. LII, 
Uevis. p. 661, with the name B. Imeigatn. This name was evidently selected first hy Sowerhy and communicated 
to Sedgwick and Murchison, who published the same in the list accompanying their paper on the “Structure 
of the Eastern Alpsvide Trans. Qcol. S<je. Loud. ‘2d. S(!r. vol. IV, p. 419. Subsequently Mr. Sowerhy changed, 
for Bonio reason or other, this name into B. la-riimeula, which is to be found in tbo “ Exi>lanation of the plates” 
attached to the same volume of the Transactions. So far as I can make out, Mr. D’Orhigny was acquainted 
only with the second name of Sowerby and knew in the Prodroim; no other, than Molleville’s (Deshayes F !) 
B.lecvigaia. I have stsded elsewhere, that Sowerby’s names B. Icevigata ani hsvimeala have no signification 
in reality, and as the Bp<'<;ies, of which (hey are fragments, is not a Bostellaria, in the sense in which it 
appears desirable to restrict the gtmus, I do not know whether the change of Melleville’s original B. Uevigata 
is at all necessary. Certainly the reference, which Deshayes (juolcs in his “ Paris fossils” p. 460,-1850. Prod, 
de pal. t. II, p. 815. No. 822,—is nut to be found in that place. 
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known as Eostellaria* Excluding Pterocem, to which usually the more inflated shells 
with a hroaxi digitate wing are referred, the remainder of the Liassic and Jurassic s^jc- 
cies of the Alata are generally, since the publication of Morris and Lycett’s “Fossils 
of the great oolite,” described under the generic name Alarm. The most recent publica¬ 
tion ^n this point is the supplement to D’Orbigny’s ‘ Palcontologic Fi'an^aise,’ Tom. 
III. Gastropoda. Piette, who undertook the description of the SinroNOSTOMAXA, res¬ 
tricts the gamis Alarm to those species wliich have no posterior canal and generally a 
narrow wing: Cltenopiis (AporrJiaisJ to others with a posterior canal and broader and 
less digitate wing. Pictet very justly remarks (Mat. p. 1. Pal. Suisse, 3rae. Scr. 
p. 688 etc.), that it is impossible to keep up this kind of distinction; but he acknow¬ 
ledges certain peculiarities in the Jurassic species only, and to these he W'ould restrict 
the name Alaria, jdacing all the other cretaceous forms under AporrJiais. This, 
however, cannot stand, as we shall have occasion to notice further on, although wo 
fully agree Avith Pictet’s views in general, and have, therefore, endeavoured to shew 
the similarity in the fossil forms by adopting the family name Alata. 

I have myself referred the largest number of the species of the same group, 
from the Alpine Gosau-formation to Alariaf. Tliis passing from one extreme to the 
other, and the widely differing controversi(\s of dilferent writers, arc sufficient signs of 
the very unsettled state of the question, as to what genera should be accepted. In 
the following description of the species, I have pariially adopted Piette’s views, but 
at the same time I have endeavoured to combine Avith the characters, mentioned by 
the French author, others, which appear of great importance. 

It is Avell knoATO that ^omig spcciinens of A. pes-policani have no posterior 
canal, and that this becomes developed in fully gi’ov n specimens only. But if at 
the same time avc examine the sludl of the species we liaA’^c just noticed, we find 
that the callosity, which is secreted in the aperture by the mantle, is totally different 
from AAdiat 'we sec in Mostellaria. The body of tlu*. animal is \’cry thin, depressed, 
and it is only the margin of the mantle Avhich expands. The anterior canal is in no 
AA'ay different from the other digitation of the AAing, and the callosity docs not extend 
upon th*c upp(ir surface of the wing, but forms exteriorly a sharj) edge. The inner 
li)) is strongly thickened, accumulated, not extending beyond the midcr surface of 
the shell, AAiiile, in Mostellaria, the callosity appears to be more ecpially distributed 
in thin layers over the greater portion of the spire, and not uncommonly OAxr the 
Avhole shell. Another very marked distinction is the length and the interior space of 

* It is scarcely necessary to notice the nnjustifiahlo application of names such as Gladim, or even Fiistts, 
ti) BoMlaria. Undouhtcdly it is not right to ignore old names for the sole reason that tiny liad hcon neglected 
by subsequent authore. But when those old names have been cliiefly applied in a certain loose sense, and m>ver 
had afterwards any certain restricted signification, they are and must be justly rejected. Such is tin; trase 
with Ohidius and Fume, but not with Aporrhais, which had a strict application before Chowpm was introduced, 
probably only beeansi A. pcs-pelicani cannot easily be mistaken for any other living species. Gabb in his 
Catalogue (loc. cit p. 109) hastily refen-ed all the cretaceous species, which had been described imdor BosteUaria 
to Gladius, but in his most recent publication (Palaoontology of California, p. 324) he rc-adopts, in accordance 
with the generally received views, BoeteUaria again. Such uncalled for changes are not to the benefit 
science. 

f Sitz. Akad. Wien. 1805, Bd. II, Ilevi.'jion etc. p. 0.3. 
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the canal. I haro consequently referred only those spccias, in which I have been 
able to ol>scrve such markexl callosity—dillbrences in the aperture and the canal 
to Aporrhais^ and have left the others provisionally in Alarm. I am ejuite 
aware of the weakness of this point; still I cannot think it rijjht to consider 
all distinction as d priori impossible, and thence to unite aU under the tjenns 
Aporrham, as has been done by Professor Pictet. My qhief reason for not 
doing so, is my fear lest by this system all ehanee of progress in a (dassificatory 
knoAvledge of the numerous fossil A lata should be cut olT. It is, for example, 
difficult to understand, that species like M. cariuata, Mant. ovAnchura ahrnpla, Conr. 
ought to be brought into closer alliance with Aporrhais, than ndth llostcllaria. 
They differ from both, but I should say more from the foi*mer than from the latter. 
The genus Alarm must be in some Avay rcsti’i<;ted, and cannot be retained either in 
the sense in which it was introduced by Morris and Lycett, nor as lately com- 
menf ed on by Piettc. Chenu classed Alarm with Pterocera, but very different forms 
a])pcar to be represented in it, allied to Postellarm, Pterocera and Aporrimis. 
Deshayes in the last issue of the Coq. foss. de Paris, Tom. III. p. 438 also entertains 
the opinion, that Alarm (certainly in part) is more allied to Mostellariu than to 
Aporrhais (ChenopusJ. 

I have repeatedly gone over all the fossil species known to me, and it is, I 
think, impossible to come at the present to any satisfactory arrangement. Much 
may bo expected from good materials, since scarfxdy one-tenth of the species, knoAvn 
iq) to the present, have been obtained in a perfett condition. Still, for a long time 
to come, nothing but an artificial division will answer; I mean, a division based more 
upon one or other single character, than upon the totality of the stracture and 
form of the shells. The following may sei-vc as an athanpt, at least in one direction, 
though I confess T myself look at it for the present partially hopeless of success, 
and I do not like, therefore, to emry it out. 

These remarks rider principally to the forms, which have been formerly noted 
as Aporrhais or Boslellaria. The relations between the latter genus and Pterodonta 
will be noted subsequently in detail. 

—To restrict the name Alaria to the species with a simple undivided and 
narrow wing, as the Jurassic Al. Immus, Desh. and .4/. rhiuocet'oSi Piette 
and Desh. 

2nd. —Species, which have the exterior termination of the wing extended 
in two opposite directions (as Post, carinata^ Mant.), and possess a 
long anterior canal, could form a small group, designated by Conrad 
Ancimra.* 

Srd.—Broad winged shells with only a single point to the posterior extcnial 
termination, as Rost. Orhignyana, Piet., or Rost, papilionacea, Goldf. 
might be distinguished under a separate name. 

* Jo«v. Aclvd. Nat. Sci. Philad. IV, 284. PI. 47, Fig. 1. Conrad’s characteristics are very closely specified 
and restricted to the single species, which bo describes. 
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Airtlicsc three forms are generally ornamented with transverse ribs. 

4//i.—Species with slightly dilated wing, soon dividing into two or three long 
extremities, carinated and usually spirally striated whorls ct (;et.—as the 
long known Al. mf/urus, Dosh. ovAl. Itecigata, Morris, might be rclciTod 
• » to TessarolaWi Gahh.* 

—^To retain tinder Apot'rhais only those species, which liavc a broad dilated 
wing from the base, terminating exteriorly in as many points, as tlicre are 
keels on the exterior side of the wing, Avhieh ought in all cases to extend 
to the exterior margin of the wing, as in Aj). Diipiniana, D’Orb. or Ap. 
(Chenopus) atracloides, Desh. 

Qth .—^Thc Jurassic Diarlliema paradoxa, Desh. forms a separate genus, somewhat 
allied to Ranclla. 

Tth.—Spinigera of D’Orbigny ought probably to be classed liere better than 
with Bmella. 

The genus Emtoma, Piette, will be mentioned hereafter in the Cjchitjijtu.t:; its 
position is at present uncertain. 

Through a limitation of Aporrhais in this wny we evidently come into JPlerocem 
and Stronihus, when such a review becomes nearly exhausted, and would again sug¬ 
gest considerable alterations. 

I have already stated, that it is not through the living species of Sii'ombus and 
Ttcrocera, that these great obsincles are produced, but through the large number 
of the fossil so-called Pleroccm, which give so little hope of an early and suc- 
(!cssful classification. The dillieultics, how^ever, become iusunnountable, should 
such an unnecessary separation be a<!kiiowledgcd, as has been proposed by the 
creation of the families AponiinATnji and Stjiommjd.ih. The Icngtii of the canal or 
mantle-fold cannot form a vciy important distinction, for the canal is quite as sliort 
in many true Stromjiibjr, as it is in Aporrhem or Strulhwko'ia. The fmm of the 
rostrun^ in the animals of the two last named genera is no doubt quite similar 
to that of many but tlie dilfercnt genera of this family show also , 

a similarly considerable variation in the form of this organ (sec Verlagm, Ccri- 
Ihimn, Telescopitwi, Triphoris and Ccrithideq), if perhaps not to the same extent, 
as the Alata. H. and A. Adams state, (loc. cit. p. 281) that cspc(Mally the fossil 
forms indi(Mite strong affinities of Aporrhem w ith Cer 'dldim; I confess, that I am 
not aware of any fossil forms such as w^ould support a separation of this kind. 
Where affinities have been pronounced as existing between the two genera, it 
was, and still remains to a great extent, to be shcAvn, whether these had not arisen 
merely from the incompleteness of the fossil species of the Alata. Many of 
tlie older sccondiiry species of CERiTnunjE exhibit great relations to some species 
of the TnocniDM and many Chcnmilzia:, but they cannot be generally mistaken 
for ApoirhatR or other allied genera. 

* Folicout. of California, 1801,1,126, PI. 20, Fij'. 82. 
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II. APORRHAIS, da Costa, 1778. 

1. Apoerhais AEEiAliOOEENSis, Stoliczka. PI. II, Pig. 1. 

Ap. testa acute-ovata, anfractihus septenis, convexis, mmute cancellaiis; nltl/nio 
spira altiore, supra medium acute-, infra sub-carinato, spiraliter sttHato; apertura an- 
Qustata; camli anteriore brevi, posteriore splrm usque ad apicem decurrente; ‘labro 
parum expanso, digitato (?J, ad marginem crassiore, reflexo, extm acuto. 

Shell oval, pointed on each end, composed of seven convex volutions, which arc 
ornamented with spiral and slightly curved transversal striae, the latter being some¬ 
what stronger. The last whorl is higher than the spira, inflated and provided above 
the middle with a stronger and below it with a smaller keel, both of which form 
probably small points or digitations on the outer margin of the aperture; spiral 
striae are numerous above and below the keels, between them only one is present. 
The anterior canal is short pointed, much thickened intcmaJly and slightly bent 
inwards at the point of termination. The aperture is very much narrowed by the 
thickness of the lips, as is generally the case in other species of this genus. 
The outer lip is not much expanded, terminating in one or more probably in 
two points; its margin is somewhat reflected, showing a slight sinus near the 
anterior canal; the posterior cairal is prolonged up to the apex of the spire being 
annexed to the previous volutions. 

Locality. Coraarapolliam near Ootacod: the figured specimen is unique, and 
unfortunately little portions of the exterior margin of the aperture have been 
lost in preparation; the extent of the wing has been restored in its probable shape. 

Formation. Arrialoor group. 

2. AroEEmvis secttrifeea, Forb. sp. PI. II, Pigs. 2—1. 

ISW). Boslellaria seetirifera, Forljca, Ti*auH. Geol. Soc. Loud. VII., p. 128, PI. 13, Fig. 17. 

1850. ,. „ D’Orl).; 18(j], Gladius id, Gabb ; 18(54, Aporrhais id, Piet. (}t Camp. 

Ap. testa spira clongata, iurrita, anfractihus numerosis, ad medium subangulatis, 
ronce.vis, costuUs transversalibus spiralibnsque ovnalis iisqne plus minusve gramilosis; 
jdtimo ad medlmn carinato, suhinjkdo; labro in alani angnstam uncinatam, posiice 
curvatam extenso; apertura angusta, interne callosissima, laevigata ; labU) accumulaio, 
crasso; canali antico alque postico bred. 

Spiral angle 25“—28,“ axitm-al angle 8“—10°. 

A tunvted shell consisting of numerous whorls, which arc more constricted on 
Ihc upper than on the loAver suture and ornamented with transverse and spiral rib¬ 
bings. On the uppermost whorls the transverse ribs ai’o usually much stronger, 
being slightly curved and crossed by fine spiral elevated striae. These latter increase 
on the next whorls much more rapidly in strength than the former, and being elevated 
on crossing these they easily produce the appearance of continued rows of tubercles. 
When at the same tin^o the transversal ribs become somcAvhat obliterate, these tuber¬ 
cles appear more isolated. There is nearly every possible transition to be observed 
bewcen the continued and smooth ribs and single isolated rounded tubercles. The 
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number of transverse ribs is nearly constant, 16 in one volution, and that of the spiral, 
7 or 8 on one whorl. Of the latter the upper three are more distant from each other 
and usually stronger, the lower 4—6 are thinner and much more closely placed to 
each other. There arc sometimes exceptional oases met with, in which the lower striae 
are of equal strength with the upper (vide Fig. 3), or where the upper become even 
nearly obsolete, while the lower continue in their strength. When the shell surface is 
completely preserved, it is also covered with a very fine spiral striation. 

The last whorl is somewhat inflated, in circumference triangularly gibbose and 
near the middle provided with a strong keel, which is tuberculose or nodulose: 
the nodules being produced by a stronger development of the transverse ribs; 
the keel continues, however, smooth on the wing-like prolongation of the outer 
lip. The aperture is considerably narrowed from the great callosity of the inte¬ 
rior of the lii)s. The posterior canal is short, not extending usually beyond the 
antepenultimate whorl. In none of our specimens is the anterior canal preserved, it 
could not, however, have been long, and is probably complete in the figure given 
by Professor Forbes (loc. cit.), according to which we have restored it in outline in 
our Fig. 2, PI. II. The wing is simple and narrow, turned upwards or poste¬ 
riorly, internally canahculated in its entire length and externally keeled near the 
upi)cr, or concave margin. Between the wing and the anterior canal there arc two 
insinuations of the margin, being separated by a small pointed prolongation of the 
same, so as to form a second small wing. 

There cannot be a question, that Professor Forbes’ figure, referred to above, 
reprcsc.nts only a fragment of a very large spcicimcri, being mostly devoid of shcll- 
Biu-face (vide Fig. 4, PL II.). W’^e have observed, that on similar large specimens 
the ornamentation often becomes near the aperture more or less obliterate, although 
it does not disap])ear without leaving traces of roundish tubercles. Prof. Forbes says, 
that the surface appears to have been quite smooth, but that it was not, is distinctly 
seen in his figure, which shews the three upper spiral striae as impressions on the 
interior side of the uppermost whorl. 

Ap. sccnrifci'a bears, as regards ornamentation and general form, a great resem¬ 
blance to Most. MequienuuM (D’Orb. Pal, Frang. Ter. cret. II. j). 293, PI. 209, 
Figs. 3 and 4). The spiral striation of the latter does not seem to have been well pre¬ 
served on the specimens, from which the figure was restored; but that it could not 
have been wanting on the lower or anterior portion of the younger whorls is sufficient¬ 
ly proved by its existence on the last. It is difficult to say, until actual specimens 
have been compared, that they are identical, but certainly it appears very probable, 
that they do not belong to actually dillerent species. The Ap. gramilala. Sow. sp. 
(Zekeli, Gosau-Gastropoda, PI. 12, Figs, 3,4,7 and 8: Alarm id. Stoliezka, Sitzungsb. 
Akad. Wien. Vol. LII, p. 67) differs merely by its posterior canal being prolonged to 
the apex and by some of the transversal ribs being at intervals considerably thickened. 
It belongs undoubtedly to the same group of species of Apo^hais. 

Localities. Kolakonuttom, N. of Serdamungalum, N. of Alundanapooram, 
E. of Anapaudy, Andoor, N. E. of Kolotui*e; Olapaudy, Arrialoor and Karapaudy. 
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Formations. Trichinopoly and Amaloor groups, only the three last named 
localities refer to the latter; the species is far more frequent in the first named 
grouj). 

III. ALARIA, Morris ^ Lycett^ 1854. 

1. Alahia Paiikinsoni, Mantell, PI. II, Pigs. 5—8. 

1864. AporrhaU Parltimoni, Mantcll. Pictet Mat. p. 1., Pal. Suiese, 3me. ser. Foss. Ste. Croix, 2d. pt. p. 604. 

with Bjaxonyms and refurouces to other authors. 

Al, tesla elongata, turrlta; anfracUbm numerosis convexis, primis 3—4 Icevi- 
gatis, coetcris trausversaliter costulatis, spiraUter striatu: costuUs circitcr 18 in tmo 
circuiln, parnm ciirvatis atqiie obliquis, utrinque attentmtis, nonnullis rectis, varices 
quoddam fortiores representantihus, in ultimo aufractu pauciord)us atqueprope margin- 
cm exteriorem gradaUm evanescentibns; slriis numei'osissimis, nonnullis prope sutu- 
ram posterioremforlioribus utque distantiMribus; uliinw anfractu svhinjlalo, gihboso; 
rostra moderate-ion go, acuto ; labio calloso, partem infer ioremultimianfractus legente ; 
lahroalato; ala lata, brevi, postice intus ad anfractum antepenultinmm decnrrente, 
ad margincm exteriorem acute uncinata atquc in utroque latere unci insinuata, antice 
ad peripheriam angulata atque rursus late insinuata. 

Sx>iral angle 28“—32”’, sntural angle 8“—9°. 

l^ictet gave in his ‘ Paleontologic Suisse,’ such a thorough critical examination 
of this species, that it is scarcely necessary to add any thing to the knowledge of its 
litcratui’e. A comparison of our figures with those already existing will shew, that 
the fonn of the shell and of the whorls, together udth their ornamentation and the 
wing, arc in every way so exactly identical with! the European species, that no 
remarkable difference can be traced out. 

The first tlu’co or four, probably embryonal, whorls arc quite smooth, -with a 
polished surface (Pig. 7). They seem to become filled out by growth with a solid 
mass of shell-substance, inasmuch as they disappear altogether on tllb east of the 
shell (vide Pig. 6). Th(i perfect shell seems to have been covered with a thin coat 
of (aillose mass, obliterating somewhat the finer ornamentation on the surface*. The 
last whorl including the anterior canal is about one-fourth longer than the spire 
(vide Pig. 5). As regards the wing, our specimens, so far as they are complete in 
this point, resemble much more the English figure in “ G(iol. Trans. IV., PI. XVIII., 
Pig. 21,” than that of PieUit in his * Gres verts;* the differences aiise probably much 
more from the iniperfectness of the specimens, than from being actual variations, 
although both may be accounted for, especially as in all the species of the Alata 
the form of the wing so mueli differs with their ago. It would no doubt be very inter¬ 
esting to know whether such a variation docs exist, and whether it is to that amount 
admissible within the limits of the species. If it he, then a very close comparison 
appears necessary of the specimens known as R. Farkinsoni with M. Iteussi, Geinitz. 
The figures given by ^euss and that of Woodward (Geologist 1861 ? PI. XI. Pig. 1) 
show the only difference in the anterior margin of the wing. I need scarcely repeat, 
that the wing in Fterocet'a, Mostellaria and others attains its perfectness only very 
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gradually, and that it docs not develope itself equally in different specimens of even 
the same species. Some specimens of Strombua or JPterocera have their wing perfect, 
although being scarcely of half the size of others which have it not. I rather 
think it probable, that R. JReussi is not different from R. Rarkinsoni. 

^ Localities. Neighbourhood of Odium and Moraviatoor, S. of Scrdamungalum, 
S. £. of Monglcpaudy, in Trichinopoly district. 

Formations. Ootatoor and Trichinopoly groups. 

The references as to the occurrence of the species in Europe agree as to its 
belonging to the middle cretaceous strata, specially the Gault. 

2. Alaria PAPmoNACEA, Goldfuss, sp. PI. II., Pigs. 9 and 10. 

1844. HiOgteUaria papUionneea, Goldfuse, III Potr. Germ. Gast. p. 18, PI. 170, Fig. 8. 

1847-18G2. „ „ ReusH, Geiult/., Muller, Pictet, etc. 

Al. testa elongata, conica; anfractibus 8—9, suheonvexw, transnersim costatis, 
ad snturamposte^rem spiraliternmnerosisshne striatis, ultimo anfractn spira longiore; 
rostro hrevi ; ala simplici, crassa, postice ad marginem interioreni aujractui peniiltimo 
adltbrenle, ad exteriore^ suhawta, antice rolnndata, parum insinuata. 


Spiral angle 32°—38", sutural angle generally 8". 

In Goldfuss’ original figure of this spetdes tlic ndng is more sinuous on its ante¬ 
rior margin, but all subsequent authors agree, that this sinifbsity is not so strong, 
and it appears, that tlic slightly different shape has been j^roduced by pressure 
injuring the specimen. Our specimens as rcigavds form arc periectly identi(!al 
Avith the figures of Eeuss (Bolim. Kveidef. 181-5, PI. 9, Pig. 6) and Geinitz (Char. 
PI. 18, Pig. 8, and Verst, v. Kicslingswalde PI. 1, Pig. 11). The s|)eeimens from 
the German Quadermcrgel and Ploener are mostly (iasts, and their whorls appear, 
therefore, to be much more convex than they actually arc. Well j)resci'ved sj)eci- 
mens of Al. papilionacca, Aidien compared with Al. Rarkinsoni, a])])('ar to have a 
mtich thicker shell, smaller number of ribs in one A^diition (12—10), and usually 
a shorter spire Avith a larger angle. The surface is usually smooth, covertHl Avith a 
layer of caUosity, except on the uppermost Avhoils, Avhich are finely slriatcd. Tlie 
strioc near the upper or posterior suture are also a little stronger, but they arc much 
more numerous than in Al. Rarkinsoni. The transverse ribs arc distant on the 
last whorl, forming elongated tubercles on the convexity and being obsolete near 
the suture and on the Avdng itself. • 

Localities. E. of Anapaudy, Andoor, Coonum, Koloture, Kolakonuttom, Shuta- 
nurc, N. of Serdamungalum, N. of Alundanapooram; N. of Karapaudy, Pcrmapolliam, 
S. W. of Nuiloor, in Trichinopoly district. 

Formations. Trichinopoly and Arrialoor groups; to the latter the three last 
named localities belong, and the specimens procured arc only f cry fcAv in number. 

The species is pretty common in Europe all through the middle cretaceous beds 
of Northern Germany, from Lemberg in Galizia into IlanoA'er. It has not, I believe, 
been recorded from any idace south of the Alps, nor from England. 
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3. Axaeia glandina, Stoliczka. PI. II, Pigs. 14 and 16. 

Al. tesla acute-elongata, anfractihm numerosis, ad suturam posterioi'em senmn 
eonstrktia, loBvigatis, transversaliter eostulatis: costulls actitis, ohliquis, 8—12 in uwo 
eircmtu; spira ultimo anfractu (sine canaUJ longiore ; ala simplici, falcata, postice 
ad peripheriam uncinata, acuta, mterne anfractui penultimo affixa. « ' 

Spirul angle 32“—35“, sutural angle 8®. 

The whorls are rather numerous in this species, when compared with its size, 
and are much constricted on the uj)per suture. The transverse ribs, winch differ 
from 8—12 in number, are oblique and obsolete next the upper suture, similarly as in 
A. papilionacea, but they arc always much sharper. No spiral striation is percep¬ 
tible in any of our specimens, winch arc well preserved on the exterior surface. The 
anterior canal has not been seen perfect, but it could not have been of greater 
length than is indicated in the outline, and, including the last whorl, it had about 
the same height as the spire, consisting of all the preceding wliorls. The wing is 
prolonged posteriorly into a rather long point and anteriorly simply cui*vcd towards 
the canal. Only a very slight sinus seems to have been present between the canal 
and the wing. 

Tlio small number and the form of the transverse ribs of the whorls combined 
with the shape of the ndng distinguish the Indian species without difficulty from 
.4Z. Sow. of the Gosau deposits (Zekeli, t. XH. Pigs. 1 and 2, Stoliczka, 

Sitzungsb. Ak. Wien. JjII, p. 0(5) or from Ap. lioUmldim, D’Orb. (Piet. Mat. 
Pal. Sxiisse, Ste. Croix, PI. 92, Pigs. 9 and 10.) 

Localities. N. of Alundanapooram, E of Anapaudy. 

formation. Trichinopoly group. 

4. Alakia ACiCTJLAius, StoUczM. PI. II, Pigs. 16 and 17. 

Al. testa conica, acicvlan; anfmclibus numerosm, snhplanis, imnsversaliter 
eostulatis, spiraliter minutissime striotk, callosilale plu>8 minusre obtectis alque p>oUtis ; 
ultimo anfi'oetu suhinjlato, spira lyreviori; rostra hrevi (?), lahro expanso, postice ad 
anfractum pemtUimum affixo. 

Si)iral angle 35“—40“, autiiral angle 5°. 

Tliis little form secm|, to be occasionally nearly as much covered with an enamel 
coating as the Lost, pallmta, with the exception, that the covering is more equally 
distributed over the entire sm’face of the shell. The whorls are nearly flat, separated 
by slight impressions, which mark the sutures. The apex on well preserved 
specimens is perfectly covered, and the ventral or front side of the shell equally so. 
Where the coating is thinner transversal ribs in rather an oblique position, and a 
very fine spiral striation, are perceptible. The last whorl is somewhat convex, 
shorter than the siiim, subanguLated below, and apparently anteriorly produced into 
a short pointed canal only. The outer lip is expanded, rcacliing posteriorly not 
above the previous volution; its margin has not been seen preserved. TlJs species 
resembles greatly Ap. acuta, D’Orb. (Mat. p. 1. Pal. Suisse, Ste. Croix, II. p. 697, 
PI. 93, Pig. 1), which differs by somewhat higher whorls and proportionally a greater 
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length of the last. Similar cliaracters, combined with a greater spiral and smaller 
sutural angle separate the speeies now imder description from A. tegulata, n. sp. 

Locality. Olapaudy, in an oolitic, ferruginous rock; rather rare. 

Formation. Arrialoor group. 

5. Alaeia. tegtjlata, SloliczJca. PI. II, Figs. 11—13. 

A. testa spira elongnla, acuta^ svperficie polita ; anfractihm % — snheonvexts, 
trmisrersaUter costulatis; costuUsparum obliquis, nomiulUs fortiorihus intertluniqne in 
anfractihus sncGcdentihns coulimiis ; nllimo anfractu circiler dimklium totius allitudhm 
occnpantct ad hasini spiraliter stria to; rostro elonyato (.0, temii; labio calloso; lahro 
expamo posterius wicinato postice nonmmquam supra anjractum antcpemiUimiim 

decurreute. 

Spiral angle 28°—32°, sutural angle 8“—12°. 

The shell is rather elongated consisting of 8 or 10 whorls, which arc slightly 
convex, ti*ansversally costulatcd and covered with a tliin enamel callosity. These 
costae arc usually very thin, sharpened and numerous, only some of them, in about 
one-third of one volution separated from cat'-b other, being somewhat stronger. On 
the last whorl, which is of about the same height as, or a little higher than, the spire, 
the ribs become more distant and often disairpear altogether. When the shell is not 
enveloped in the caUose secretion it appears to have been all over covered with very 
fine spiral stria); on the anterior portion of the last w'hoil this striation is usually 
retained. . The transversal ribs owe their sharpness cliiefly to the covering callosity, 
Avhich unites them often through nearly the total height of the spire, continuing 
from one whorl to the other; tliis makes the sutures nearly obliterate, but they 
arc always traceable by a slight impression. 

The rostinmi is not entirely preserved in any of our specimens and we have indi¬ 
cated its probable length by an outline. The inner lip is rather callosc and the 
secretion of the enamel-coating seems to proceed ii'om this poi-tion of the mantle. 
The outer lip is expanded, rcacliing posteriorly on the penultimate w horl and occa¬ 
sionally little liigher; it seems to have been prolonged into a hook-like W'ing, 
while anteriorly it is much contracted. Tliis species differs from A. acicularis 
by a greater height of the whorls of which the ribs arc so much oblique, by a 
smaller sphal and larger sutural angle, and apparently also by a greater length of the 
anterior canal or rostrum. The numerous ribs, resembling sharp lamellse, arc charac¬ 
teristic of tliis species, and do not admit an identification with any known species, 
although when these lamellar ribs are not preserved, the resemblance becomes 
apparent to several others. 

Localities. Andoor, Kolakonuttom, N. of Serdamungalum: ComarapoUiam, 
Arrialoor, S. E. arid N. E. of Karapaudy, Olapaudy and near Veraghoor. Except at 
Olapaudy not common. 

Fomiation. Trichinopoly-(to which the three first named localities refer) and 
Arrialoor-groups. 

K 
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IV. ROSTELLARIA, Lamarch, 1799. 

1. Rostellabia palliata, Tories. PI. II, Pigs. 18—20. 

1846. Rottettaria paUiata, Porbea, Trans. Geol. Soc, Lond. VII, p. 129, PI. 13, Pig. 15. 

1847. Pustw Pontanien, D’Orbigny, Toy. Astrolabe et Zdl6e,Paleoiit. PI. 5, Pigs. 6 and 7. , f 

1850. Bostellaria palliata, Porb. D’Orb. in Prod. II. p. 228. 

1861. Calyptraphorus paUiatus, Gabb. Proc. Am. Fliil. Soc. VIII. p. 98. 

1864. AporrhaU pallMa, Pictet and Camp. Mat. Pol. Suisse. 3mc Scr. Poss. Sto.Croix, 2 pt. p. 629. 

Most, testa euspidiformi, depressa, lamgata atque polita; juniore ^ira fusiformi, 
a/nfraciibm plants, contkfuis; adiilta anfractu ttUinio subvenliHcoso, ad basim spiraliter 
striato; apertura elongate ovaia, ohliqua, a/ntice (?) atque postice ccmalmilata; labro 
parvm extenso, extm rejlexo, jiostice callose pronato, spiram fere ad apicem dorso- 
Jalcraliter inerustante; labro callosismm, posllce ad margineni mtus subdentato, infra 
atque lateralilcr totam spiram cum apice tegente atque cmiali angtislissimo a callosilate 
lahri separata. 

The young shell of this species, or rather the first whorls of an imperfect shell, 
consists of about 5 or 6 flat volutions with scarcely impressed suture; the surface 
is smooth, exhibiting only fine striae of growth and on the basis of the ultimate 
whorl a fine spiral striation; the angle of the spira varies from 30 to 35 degrees; on 
the whole the species in this state resembles very much an Eulima, or, when the 
anterior extremity of the columella is somewhat better preserved, a Fusus, for which 
it was mistaken by D’Oi*bigny (vide Eig. 19). 

Well preserved specimens and usually those of larger size and in advanced ago, 
have the last volution by much the largest and somewhat inflated, but at the same 
time a little depressed and occupying about one-half or little more of the total height 
of the shell. Tliis last wdiorl is equally smooth and polished, or finely striated, like 
the others. 

. The aperture is elongated-ovate obliquely placed to the spire with a thickened 
inner and somewhat expanded outer lip. None of the specimens at our disposal have 
the anterior portion of the aperture perfectly preserved, but there are no certain 
indications of a long canal, as has been previously noticed. Most probably the 
aperture had only an anterior notch the outer margin being somewhat produced, 
as in the figure of Most, laevigata, MeUcville, previously referred to (p. 24), 

The posterior canal is very distinct and separates both margins. The outer lip 
extends posteriorly as a callose band and covers the dorso-lateral portion of the 
preceding whorl up to near the spire; on the peristome it appears to be single, 
although not yet observed in complete preservation. The inner lip bears, near the 
posterior canal, a thick tubercle-like tooth and envelopes in a similar way as the 
outer lip with its callosity the whole frontal (Fig. 20a) or ventral portion of the 
previous whorls up to the apex, cfxtending over this also on the sides of the shell. 
There it is considerably thickened and on the dorsal side in its entire extension, 
beginning at the posterior termination of the aperture, separated by a very narrow 
canal from the callosity of the outer lip. The lateral thickening of the outer lip 
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gives tlie shell a form very much resembling the point of an arrow. • Prof. Porhes 
(loc. cit.) attributed the formation of the callosity solely to the outer lip, which is 
not strictly the case. In Porhes’ figure also the anterior extremity of the last whorl 
is probably more restored than the actual specimen seems to allow. Only further 
and better collections of specimens can clear up the doubt existing on these questions. 

Localities. S. of Serdaraungalum in the Trichinopoly group, out of a hlucish 
calcareous sandstone very similar to that near Ponrliehcny, wherefrom Prof. Porhes’ 
specimens were procured. S. W. of Mulloor, Airialoor, N. of Olapaudy, W. and 
S. E. of Karapaudy, in the Arrialoor group, out of a light-coloured, often somewhat 
siliceous or ferruginous sandstone. 

Formation. Tricliinopoly and Arrialoor groups; more common in the latter. 

V. PTEEODONTA, D'Orhigny, 1843. 

Ttlostoma, Sliarpe, 184.9. Quai't. Journ. Gcol. Soc. Loud. Vol. V, p. 376. 

VAaiQEKA,* D’Orbigny, 1850. Prodronio, Vol. II, j). 103. 

Tier, tesla ovato-elongata, crassa, snperficie Icevigata iulerdumque poUta; spira 
conica sett turntellari; ultimo anfmclu subvcnlricoso sen iiijlalo; apertura omit, 
intm loivti atgue callosa, antice emarginala sen canaUmlaia; lahro parmi dilatato, 
integro, intm ad margineni apertnrcc denti-seu mrici-forme incramalo, dentibm ac vari~ 
cihus in avfraclibus jtmioribm ad intervalla scepmime preservatis. 

So many different opinions had been already jironounced upon the nature of the 
fossils, which we unite under the above name, that we cannot pass over this subject 
without entering briefly on the liistory of these shells. At the same time it will be 
necessary to state the reasons which have induced us to regard two genera, univer¬ 
sally believed to be totally distinid, as synonymous. Our remarks will, we trust, 
also show the necessity of classing the genus Fterodonta, as here characterized, in 
the immediate vicinity of the typical ItostellarM. 

* AlfSiougfa tLerc cannot in reality be very mucb doubt, that D'Orbigny under his Yarigera meant gene- 
rically the same shells for which Sharpe proposed the name Tylogtoma, still it is surprising, that no French 
palajontologist who has access to any of D’Orbigny’s original specimens has thought it worth while to inspect 
the same and settle every donht on this point by the publication of a few lines. If anybody reads D’Orbigny’s 
characteristics of VarUjera (Prodrome, II. p. 103), he cannot help thinking, that D’Orbigny meant under his 
“ varices longitndinales” exkmal varices on the shell, for he does not even hint, that the specimens which he 
examined, wore casts. Moreover, on page 68 ibid., he says of Var. Bicordtmm, “ ospece oblongne a fortes 
varices snr une surface Usse.” Farther, he compares the varices of Yarigera with those of Scarabcem. The fact 
is, that Scarabcem has very often remains of the margin of the outer lip placed externally on opposite sides, 
but these remainders arc very thin and wear very soon away. I am, however, not aware of any such external 
traces of the margin of the aperture in any of the species, which have been described as Flerodonta or Tyloatoma, 
If D’Orbigny bad only cast-specimens before him, and if he meant by his varices impresnions of the same; or 
if it can be supposed, that he understood those varices to be Memal, his characteristics immediately become 
more intelligible; but vrho can reasonably presume on such essential alterations in the characteristics of a 
shell P The comparison of the last internal varix of Pierodunta with the internal varix near the margin of the 
outer lip, before it expands, in Scaraheem is perfectly correct; there could not be possibly a better comparison 
selected. It'must, however, be remembered, that this varix is absorbed on the preceding whorls and only exists 
near each renewed aperturol margin. There is, therefore, only one vai-ix in Scarahwua, not several as in 
Pterodonta ! 
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The Tterodmto} arc elongated, naticoid shells with a smooth and often polished 
surface, ia appearance identical with that of the living Hostellarloi. Besides strise 
of groM'th, the surface usually ejdiibits a very fine spiral punctuation, which 
ai)pears to have been caused by the epidermis of the shell in its living state (vide 
Quart. Joum. Geol. Soc.Lond. 1849. V. PI. IX. Pigs. 4 a and 4 b). Tliis punctiiati 9 n 
recalls very much the shell surface of many Naticijom. The last whorl is very 
often inflated or ventricose, exceeding in height that of the spire, or being equal to it; 
it is seldom met with shorter than the spire. The aperture is anteriorly notched or 
produced into a short canal. In one species, the JPl. elongata, D’Orb. (Pal. Pran§. 
Cr^t. PI. 218, Pig. 2) the canal is turned backwards; in most of the other species the 
anterior portion is only a little produced and emarginated, or, perhaps in young speci¬ 
mens, only effuse. In a large number of species not even tliis notch or emargiuation 
has been noticed, the specimens being known only from imperfect casts. Sharpe (loc. 
cit. p. 377), when speaking of Tglostoma, which name he proi)oscd for a number of casts 
belonging to JPterodmita, says distinctly, that “they haA^e no canal nor notch to the aper¬ 
ture,” although Ills Pig. 3, on PI. IX of Tyl.punctatimi and Pigs. 7 and 8 of Tgl. 
omUmi shew clearly, that the aperture wm anteriorly a little produced, evidently with 
the effect of forming a short canal, or at least a notch. Purther the author A'cry proi)er- 
ly notes the “ strong analogies” of the specimens determined to be Tylostoma with 
D’Orbigny’s JPlerodonta, but ho does not tliink it worth Avlule going into greater 
details of those analogies, apparently on the ground of the latter genus belonging 
“ to a very different family of Gasteropods.” E’Orbigny, when noting the charac¬ 
ters of his proposed genus Varigera (Prod. II. p. 103) records simply its relation to 
Actaon, which makes a special reference to a notch or canal unnecessary. By 
much more important arc Pictet’s notes on Tylostmna (Aude Mat. p. 1. Pal. Suisse. 
3me. Ser. p. 319). lie says first, that the aperture tei’minates anteriorly with 
an acute angle, Avhich is very evidently sheAvn in all the specimens figured on 
plate LXXIII., ibid. After discussing several points of similarity between Tyloa- 
ionia and allied genera. Professor Pictet concludes thus (loc. cit. p. 350);—“ la scale 
modification que Ton puisse citcr cst, chez quclqucs esi)^ces, tmefaihle dCpressiowde Vex- 
irhniU anterieure de la bouche simulant un sinus tres-peu profond."* Nothing can be 
of higher value than these remarks of Pictet and the observations on Sharpe’s 
figures. I may add, that I have examined our Indian materials very carefully, and 
I find, that in every case, when portions of the mouth are preserved, an anterior 
notch is distinctly traceable. We certainly cannot be, therefore, very far from the 
truth, when we conclude, that the specimens usually described as all possess 

if not a distinct canal, at least an anterior notch on the aperture. They can, 
therefore, Anithout any objection, be classed vith the other Siphonostomata. 

We come now to the second important point, the expansion and the inner 
tliickening of the outer lip. In three of the species, figured by D’Orbigny, namely, 
Tterodonta elongata, omta and injlata, this expansion is perfectly distinct, entire, but 
never very considerable; the fourth species, P/. intermedia is an incomplete cast. 
Expansions similar to those in the first three species arc noticed in aU the four species 

* Italics ai'c ours. 
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of Tylosioma^ described and figured by Sharpe, and also in several of the species 
figured by Pictet (loc. cit. pi. LXXIII.). Two of our species show the ex¬ 
pansion equally distinctly. It appears, that this expansion of the outer lip is 
never wanting in perfect specimens, but on the other hand it is almost certain, 
that it atteins its proper size only after a certain stage of growth of the specimen. 
Before the expansion takes place the outer lip is provided internally with a strong 
elongated varix or fold, which narrows the space of the aperture laterally to a great 
extent. This fold or tooth is either smooth and simple, or it has the internal edge 
more or less crenulated, as is clearly exhibited in the figures of JPlerod. inflata and 
intermedia, D’Orbigny, Tylostoma omtmn, Sharjie, and others. This inner fold or 
varix of the outer lip varies extensively in its size. In some specimens it is tooth¬ 
like and placed posteriorly, or in the middle, or nearer to the anterior termination of 
the outer lip; in other siiccimens it is much more prolonged and extends from the 
anterior extremity nearly to the posterior suture, that is, across the entire breadth of 
each whorl. There is every variation to be observed in the different species as 
regards the size and the strength of this thickening on the outer lip. In young 
specimens it is less or not at all developed, just as is the expansion of the lip itself. 
In this state of age the shell of Fterodonta cannot be better compared with any 
other genus than with Trimmis {Ilalia, llisso). It -would be interesting to compare 
with these forms better preserved specimens of D’Orbigny’s Glohicoticha. From 
the comparison of a large number of different forms, it appears, that the internal 
varices had occasionally been again absorbed during the succeeding growth, and that 
only some of the last oncs,^ or actually only the last near the margin of the 
aperture,• remain unaltered; cast-specimens of shells are especially important for 
studios of this kind. 

It win be readily seen from these notes, that the number or even the existence 
of the varices or then* impressions on the upper whorls cannot be regarded as lieing 
of very much value generically or perhaps even specifically. When the varix is 
tooth-like and .anteriorly placed there vail never be a trace of an impression seen 
on the.upper whorl, because their lower portions arc always covered by the suc¬ 
ceeding volutions. This is, for instance, tlic case in the typic.al Tterodonla, inflata, 
D’Orb. The imiircssions of the varices do, however, exist, in tliis species as I had 
occasion to observe on a few vrell preserved casts, which I broke up for thht purpose. 
In cases where the varices arc placed posteriorly, or jvhere they extend close to 
the posterior margins, their impressions will be clearly observable on all the upper 
whorls, unless the varices had been previously absorbed. Instances of all these 
variations may be seen by a comparison of the figures of D’Orbigny’s JPterodonta 
and Sharpe’s and Pictet’s Tylostoma, the identity of which can scarcely be doubted 
from all that is known of their structure at the present. 

Having thus treated at length the generic cliaracters and their variations in 
Fterodonta, it remains only to say a few words as regards the classification of the 
genus among the numerous families of the order Peosobhancuia. 

Excluding a few fusiform species, to which we sliall draw special attention 
subsequently, we have in Tterodonta, smooth shells of an oml or conical shape, with 

L 
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the aperture anteriorly notched or ccmaliculated and with cm expamded outer lip. It is 
evident, that these are the principal characters of Mostellaria (sensu restrioto) and 
that we do not in the least need to alter D’Orbigny’s ori ginal proposition as to the 
classification of his Pterodonta in the family Alata. 

It is difl3,cult to understand what subsequently induced this acute observer to 
place Pterodonta in the neighbourhood of Actceon and others. It could only bo dn 
account of its evident relationship to Varigera f? TyloatomaJ, which from the 
incompleteness of the specimens D’Orbigny was induced to consider to be allied 
to Aclceon. Strictly speaking there is, however, scarcely any similarity to be found 
between Actceon and Pterodonia, for the punctuation of the surface in the sheU 
of the latter is identical with that of the true Poaiellarke, Comta and others, but rather 
different from that of Actceon^ Mingicula and other OpiSTnoBaANCHiA. 

According to these subsequent alterations of D’Orbigny, the genus Pteroebnta 
(with Tyloatmia and Varigera) has been classed in vciy different ways. Woodward 
quotes it next to Actmon (Tomatella) in the family Tomnatellid^. Chenu places 
it with Actceonclla in the P re ami belli dab. Pictet believes, that Tyloatmna belongs 
to the family Bissoibas and Pterodonta to the BvccinibmI 

1 confess that I am unable to find any support for any of these propositions. 

It is scarcely necessary to remark, that the degree of the expansion of the 
outer lip and of the prolongation of the anterior canal cannot reasonably be 
regarded as of very groat importance in a classificatory point of view within the 
limits of the family Alata. The genus Aporrhaia exhibits all these variations 
in one species, or rather in one and the same specimen during different stages of age. 
Many Slrombi afford similar instances, and the typical PLoatellaHoe as well. The canal 
is scarcely produced in many fossil species of Roatellaria, and Deshayos very properly 
directs attention to these forms as being closely related to Terebellum (vide Anim. 
sans vert. Paris, 1800, Tom III, jp. 403). In other species, several of which had been 
separated imder the name Jlippocrene, the canal is curved towards the face of the 
aperture. The same is the case witli several Sthombibas and the genus Pugnellua 
(vide PI. III). Many species of Pterocera have the canal recurved backwards. It 
is therefore notliing cxtiuordinary or new, when we find several of these variations 
represented in Pterodonta; they may be and are more important as specific, than as 
generic, cHaracters, unless combined with some other marked distinctions. Tlie figure 
of the solitary species Moatellaria Cailliaudi, Desh. (loc. cit. PL XCI, Pig. 3) could, 
as regards the shortness of the canal, expansion of outer lips and the general form, 
represent a species of a Pterodonta nearly quite as well. 

If we look for an analogue of the intemal varix of the outer lip, we can 
find it in Oheliacna (Pyeamibellibjr) ^ the larger number of species of which have 
remains of the intemal ribbings of the outer lip preserved for some distance on 
the upper volutions. These remains are, however, usually very closely placed to 
each other, and represent the intemal striation or plication being often inter- 
mpted by furrows rather more than by the formation of separate varices. Another 
very marked analogy is to be found in Deshayes’ figure of It. Bewalquei, ibid. (PI. 
LXXXVIII, Pig. 18). Deshayes (loc. cit. Tom. Ill, p. 451) attributes the existence 
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of this varix or tubercle to an accidental secretion; upon this we, of course, 
cannot pronounce any opinion, not being in possession of any specimens of this 
very rare shell. The similarity of the interior varix to that of Pterodmia must, 
however, strike every observer, and we wish, therefore, to draw special attention to 
this fact. Subsequent researches will, it is to be hoped, throw some more light upon 
this*^ accidental secretion.’ As the varix in JB. JDewalquei is placed near the edge of 
a greatly expanded outer lip, it is a matter of course, that no trace of its existence 
could remaitt preserved on the previous whorls. The distinction of this species 
from a Pterodmta is, therefore, quite evident; still the presence of the tooth offers 
some analogy. 

From all these remarks it is, we trust, tolerably certain, that Tylostmna and 
Pterodonta are identical forms, which must be classed in the family Alata. Still 
on the other hand it cannot be denied, that the discovery of new and better materials 
may call for several changes, and perhaps even sub-divisions, 'in the genus at 
present known as Pterodonta. I would consider the following point only as one of 
these probable changes. 

Pictet described in his “Fossiles des Gres verts,” p. 265, PI. 26, Figs. 1 and 2, 
two species Pterodonta gaultina and Pt. carinella, both of which differ from 
D’Orbigny’s tyi)ical Pterodonta and the species of Tylostoma by their elongated 
fusiform shell, provided appai*cntly with a long straight canal, but still with internal 
varices or tubercles on the outer lip, leaving at certain intervals impressions on the 
casts of the shells. On account of the produced canal M. D’Orbigny referred these 
two species to Pierocera (Pfod. II., p. 132), having then changed Ms original idea 
about Pterodonta and believing in its relation to Aetceon. M. Pictet at first agreed 
with these changes (vide Gres verts, p. 619), but lately (Mat. Pal. Suisse, 3me. ser. 
p. 626) he refers the Pt. ganltina to Aporrhais, and (ibid. p. 657) the Pter. carinella 
to Murex. There have not been any better presc^'ed specimens of these species 
found, and M. Pictet says, that he considers these changes only as provisional. It 
would not bo in the least surpriging, if further materials would show the close rela- 
tionsMp of these species to Pterodonta and confirm in tMs way Pictet's original 
determinations. I think it very likely that tliis may be the case. 

Seeley described (Ann. Mag. Nat. Hist. ser. Ill, Vol. VII, p. 282—283) from the 
upper Greensand of Cambridge two species Pterodonta niarginata and Pt. longis- 
pira. Both are known from casts only, on which, however, the beginning of an expanded 
outer lip, similar to Alarm or Aporrhais, is distinctly traceable. The upper whoils 
arc ribbed transversally, and there appears to be a strong impression of an internal 
tooth or tubercle near the aperture. These tubercles arc placed below the median 
keel, where in other species there is always some kind of an insinuation and con¬ 
traction of the aperture, generally caused by a thickening of the outer lip. No 
trace of these tubercles has been as yet observed on the whorls of the spire. Should, 
however, these two species be proved to belong to Pterodonta, they must bo classed 
with the two last named species of Pictet in the same section. A fifth species, wMch 
belongs to this same division of fusiform Pterodont(B, is figured on our PI. V, 
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figs. 6—8. All the specimens are imperfect with regard to the aperture, but the 
outer lip could not have been very much expanded. The shell, as it appears from 
single fragments, has been smooth similar to other JPterodontce and HmtellaruB. 

The number of species of JPterodonta, which, as at present defined, has been 
found chiefly in cretaceous deposits,* is tolerably large. This might be to some 
extent expected from the well-known great representation of the family ALASd*m 
cretaceous rocks. In addition to the five species already mentioned, the following 
are quoted by Pietet under the genera Pterodmta and Tylostoma (vide Mat. Pal. 
Suisse. 3me Ser. p. 676 and pp. 358—359). JPterodonta elongata, mjlata, naticoides, 
ovata, intermedia, pupoides and scalaris, of D’Orbigny; JPterodonta ohesa, Coquand; 
JPterodonta (Tylostoma or ? Varigera) Micordeana, MocJuitiana, Fittoni (rather 
Fittoniana, from the Isle of Wight), JEscragnollensis, Gnercmgeri (ChierangerianaJ, 
Carentonensis and Toucasiana of D’Orbigny; Fterodonta Tormhiee, punctata, ovata 
(this must receive another name) ond^lobosa of Sharpe; Ft. Laharpi (Laharpiana,) 
fallax, Villersenm, naticoides (must receive a new name), elliptica, depressa and 
gaultina,i of Pictet and Campiche. Fter. suhwflata, Coquand, (Geol. and Pal. 
de Const. 1862, p. 179) has been proposed for the Algerian species, which was 
first noted by Bayle as Ft. injlata, D’Orb. The Natica patens, Binkhorst 
(Mon. Gast. ,ct Ceph. craic sup. do Limbourg. 1861, p. 18, PI. II, Pig. 1) may 
very probably be shown to be a Fterodonta; certainly it is a strange Natica 
with “ labro dilatato, reflexo.” Morris in his Catalogue (p. 274) quotes a species 
of Fterodonta, allied to Ft. elongata, D’Orb., from the upp. Greensand of 
Warminster, and a species of Tylostoma (ibid. p. 285) from the lower chalk of 
Chardstock. Morris follows D’Orhigny’s original proposition, as regards the former 
genus, but he places the latter in the Naticio^. .1 have to add here the Ftero¬ 
donta crassa, Schafhscutl, (Siid-bayems Loth, gcognostt. Leipzig 1863, p. 193, 
PI. LI, Pig. 1, named here by^istakc Fleurodonta crassa). It is a species some¬ 
what like D’Orbigny’s Ft. ovata in form, but neither in the description nor in the 
figures are any of the impressions noticed. Still it seems to be a true Fterodonta, 
and the omission of these impressions is probably due to the bad preservation of 
the specimen. It is impossible to say from ShafhgDutl’s singular references, whether 
the species is cretaceous or not, for he confounded every thing. 

• The two Jurassic species, which prohahly hclong to Pterodonta, are Melania gigaa, Thurmonn, (Leth. 
Bruntnitana, p. Si, PI. VI. Fig. 18) and Phrodonta oorattim, ibid. p. 84. 1 do not know whore the second 
B^ccioa is described. 

t It wonld be premature to change this and other specific names, because the other Ft. gauUina 
(Aporrhsig, Pictet,) could be placed in another genus or subgenus, or whatever it may be called. 

J I may be excused, when in the following pages 1 have occasionally omitted a reference to this publica¬ 
tion of Mr. Schafhffiutl. I am compelled to do so, because it, is impossible forme to make out, which fossils are 
cretaceous and which are not, and to refer to the former only can bo my present object. There is in reality no 
very great loss, for most of the specimens are badly preserved costs, although occasionally described with 
the opercula! I should not like to pronoun.ce an opinion on the merit of the geognostical studies, but it is " 
to he regretUid, that the valuable results, which could have been obtained from a careful examination of that 
interesting collection of fossils, have been made so thoroughly unavailable by the singular ideas regarding 
geognostical formiiuons. 
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With very few exeeptions nearly all the species of Fterodonia were found in the' 
deposits of Southern Europe, and of the two found in Algeria, one is identical with a 
French species. I am not acquainted with a single species from the Alpine Gosau- 
deposits,and cannot offer the slightest opinion as to the Ft. which D’Orbigny 

quotes as occurring also in the Gosau (Prodrome II. Vangera id. p. 221). Perfectly 
inc^licahlc remains to me also the groimd, upon which D’Orbigny transferred (ibid, 
p. 221), the Tormtella abbreviate, Philippi, to his Varigera, in spite of the Gosau 
shell being distinctly canaliculated in front, and having at least one distinct fold on 
the columella. Fictet (Mat. Pal. Suisse. 3me scr. p. 359) believed it an Actceonella, 
according to ZeJceli, but I have already shown in my ‘ Eevision of the Gosau Gastro¬ 
poda’ (Sitzungsb. k. Akad. Wien, LII, p. 42), that the species is an Iliena, a genus 
of the Ftramidellidjb. In the cretaceous deposits of Northern Europe only very few 
sporadic species have been noticed. Drescher described lately one (Zcitsch. deutsoh. 
geol. Gcsollsch, vol. xv. p. 339, PI. IX. Fig. 12), which he identifies with Ft. injlata, 
D’Orbigny, although I do not think tliis identification very successful. The con¬ 
vexity of the whorls is rather different in the two species. The impressions of the 
internal folds on the upper whorls in Drescher’s specimens reach posteriorly nearly 
to the suture, while they scarcely ever appear traceable on the upper whorls of the 
original Fter, injlata; the inner fold or varix being in this species much shorter. 
As regards this point, Drescher’s specimen shows more close relation to our 
Fterodonta Oolalooremk. At the same time there is no necessity to be in great 
haste to find a new name for the German specimen, as it is merely an incomplete 
cast. 

I would take this opportunity of calling attention to two species, which occur 
in the hippmitic limestone near Kutschlin in Bohemia, namely, Flerocera gigantea, 
Goinitz, and Ft. gracilis, Eeuss (Verst. Boelun. Kreidef. 1845, p. 48, PI. XI., Figs. 
14,15 and 21). Both have the general form of true Fterodontce, and the shell appears 
to have been smooth and tliick. The latter species ‘has been already supposed by 
D’Orbigny to bo a Ftei'odonta (Prod. II., p. 191), but nothing positive can be ascer¬ 
tained, until the specimens have been carefully re-examined. We may have then 
within 'the Mediterranean circle of the cretaceous deposits nearly thirty species of 
Fterodontce, but I need scarcely repeat, that most of them are known from deficient 
casts only, and it is very possible, that the discovery of better materials may reduce 
this number to one-half or two-thirds. I am not aware of any species having been 
described from the American cretaceous deposits; or from Australia. 

The South Indian cretaceous rocks have yielded four species, three of the typical 
Fterodmta, and one belonging to that group of fusiform shells. Two of the fossil 
species are characteristic for the lowest beds, the Ootatoor group, namely. Ft. Oota- 
toorensk and Ft. terebralis\ the Ft. nobilis occurs in the Trichinopoly, and the 
bnlimoides in the Arrialoor beds. 


u 
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1. Pterodonta (?) TEREBEALis, Stoliczka. PI. V, Pigs. 6—8. 

Ft. (?) testa elongata, fmlJorm% a^fractibm mhplamia atque Icevigatis; apertura 
oblique frapezoidali, antice in canalem rectum et moderate longum externa ; labro 
interne pliciforme incrcutsato, plica multidentata^ ad intervalla impresskmes nontmllas 
in anfractibuB supenoribus formante ; columella solida, biplicata. 

Spiral angle 22°—25"; sutural angle 12°—16°. 

Probable height of last whorl : total of shell (consid. as I'OO) 0 21 to 0'23. 

An elongated fusiform shell, composed of numerous flattened volutions, the 
surface of which is perfectly smooth, as soon from fragments of the preserved shell. 
The last whorl is very much shorter than the spire, exceeding only by a little the fifth 
part of the total height. The aperture must have had an oblique trapezoidal shape, 
provided anteriorly with a moderately produced canal. The columella is solid with 
two very oblique folds, which become almost obsolete at the mouth. Judging from 
a cast specimen (Pig. 8, on PI. V.) wliich appears to be nearly complete, the outer 
lip seems to have been only slightly expanded. The internal varix was long and 
provided with about six teeth, the middle ones being the strongest. Tliere are 
usually three impressions of the former varices traceable on the last whorl, each at 
one-third distance in the circuit; on the penultimate whorl, there arc generally but 
two of the impressions, and higher up they disappear altogether. This seems to 
be a similar case to that noted by Pictet in his two species, apparently belonging 
to the same sub-division of Fterodonta. 

Localities. West of Odium in a brownish calcareous sandstone, and east of 
Parchairy in a yellowish arenaceous limestone; rare. 

Formation. Ootatoor group. 

2. Pterodonta bulimoides, Stoliczka. PI. V, Pig. 6. 

Ft. testa exigua, hulimiformi, elongata, apice ohtusa; anfractihus septenis, con- 
vexis, accumulatis lamigatisque; apertura angulate-ovata, antice panic emarginata; 
labro in specimine miico hand expanse, inten'ne ad intervalla costato ; columella solida. 

spiral angle about 40°; sutural angle 5°. 

Height of last wboii ; total of BheU (cousd. as TOO) 0'37. 

In external shape this small shell recalls very much the form of a Fulimm or 
Achatina. Although only eleven mm. higli it numbers seven volutions, of which the 
last one is little more than one-third of the total height. The apex is obtuse, the 
whorls convex, with strongly impressed sutures, the surface covered with fine striae of 
growth. The columella is solid; the aperture oval, pointed on both ends and anteriorly 
slightly notched. It is evidently a young shell, and we do not wonder, therefore, 
that the outer lip is not perceptibly expanded. The inner fold-like varices are, 
however, certainly present, as may bo seen by an mspection of Pig. 6 b. on PI. V. 
The relative position of these varices could not be ascertained, for it could not 
be done without the destruction of the unique specimen, the rock, in which it is 
bedded, being a loose gritty sandstone. Prom the bulimoid form and the large 
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number of wborls the species may for the present be easily recognised and compared 
with other allied species. 

JjOcdlUy. Near Veraghoor in tlie Trichinopoly district. 

Formation. Arrialoor group. 

, ^ • 3. Pterodonta nobilis, Slolhzha, PI. V, Figs. 2 and 4. 

Ft. testa ovate-elongata, anfractibm circiter septenis, mhconveocis covnposita^ ultimo 
in altitudine spiral fere cequali, superjicie niinutissime punctata atque posterius prope 
suturas nonnullis striis spiralihus ornata ; labro ad margincm panlulum simtoso atque 
expanse, intus mricifonm incrassato: mriclbiis longis, fere ad suturam posteriorenb 
extensis atqtte f in uno dreuitu distantibus ; tabio calloso, laivi; columella in juniori- 
bus ^eciminibus excavata, in adullis vix Jissurata ; apertura oblique omta ? antice 
cmarginata, postice acuta. 

Spiral angle 50°—65°; aatural angle 10°—12°. 

Heiglit of last whorl: total of shell (consd. as TOO) 0'50—0’55. 

This species is principally characterised by its elongated form, the last whorl 
being of equal height or a very little higher than the conical spira. The whorls are 
moderately convex, the surface of the shell is usually smooth, minutely punctated 
and posteriorly near the suture provided with a few fine spiral striae. The last 
volution is inflated and evenly rounded. The outer lip is slightly expanded, inter¬ 
nally with a strong and long varix. On the upper whorls impressions of varices 
are visible at two-thirds distance on each whorl. The columella is in young speci¬ 
mens hollowed out, but in fuller grown specimens the thickened inner lip covers the 
opening perfectly (vide PI. V., Fig. 2). In none of "our specimens is the anterior 
portion of the aperture preserved, and its shape has been, therefore, only indicated 
by an outline in our figure. 

Locality. Bare in the sandstones near Garudamungalum in the Trichinopoly 
district. 

Formation. Trichinopoly group. 

4. Pterodonta Ootatoorensis, Sloticzlca. PI. V, Figs. 1—3. 

Ft. testa late conica, a)fractibm senis seu septenis, suluris parnni impresses atque 
fere ascendentibus sejunclis, subcomexis laivigatisque; spira brevi; ultimo anfractu 
niaximo, injlato, ad medium obsolete carinato; superjicie minutissime punctata; aper¬ 
tura ovate-elongata, antice emarginata\ labro pa rum dilatato, varicibus inter nis longis, 
crassis, pliciformibus earumque impresswnibus in anfraclihus superhrihus interdum 
fere oppositis. 

Spiral angle 60°—70°; sutural angle 2”—4°. 

Height of last whorl; total of shell (eonsd. as 1-00) 0-55—0-60. 

A broadly conical shell, composed of six or seven slightly convex volutions, of 
which the last one is inflated and generally higher than the spire. The surface of 
the shell is smooth, marked only with fine striae of growth, and minutely punctated; 
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An obtuse and slight keel is usually traceable about the middle of the last whorl; 
if however the casts are not wcU preserved, the convexity appears to be almost quite 
uniform. The aperture is oval, oblique and anteriorly distinctly notched. The 
outer lip slightly expanded, internally provided with a thick fold-like varix. The 
position of the varices on the upper whorls is very variable. Sometimes they are 
nearly opposite, and as the entire shell is usually somewhat depressed from fropbto 
back, its general shape recalls very much some of the smooth RamllcBt or a ScarabesuBt 
neglecting of course the external varices or laminae. In other specimens the impres¬ 
sions are somewhat more distant than half of a circuit, as may be seen by a compari¬ 
son of Pig. 3 a, PI. V. On the uppermost whorls, or respectively in young speci¬ 
mens, the varices do not seem to have become developed at all, and very often, when 
present, their number and the position are scarcely in two specimens exactly the same 
and corresponding. The inner lip is callose, leaving a sort of fissure in the columella. 
I had already occasion to mention (vide p. 41.), that this species agrees far more 
with one described by Drescher from Germany than with the true JBi. injlata, D’Orb., 
with which it has merely the general form in common. 

The species is a very characteristic fossil of the Ootatoor group and compar¬ 
atively not very rare. It occurs usually in casts which show several variations in 
the height of the spire and the proportions of the last whorl. 

LocalUies. Neighbourhood of Ootatoor, Odium, Moraviatoor, Monglepaudy, 
Coomim and Puravoy, in limestones or calcareous sandstones. 

Formaiion. Ootatoor group. 

II. Famihj—CrFMJBIJbJS. 

The genera Cyprma md Oviila, as fixed by Lamarck, are the typical forms of 
this family. In general the shells are ventricose) globose, or elliptical: the last whorl 
embracing totally or to a great extent the former; polished, being covered by cm 
enamel coating; anteriorly and posteriorly produced into a short canal, notched and 
effuse on both ends or at least at the anterior extremity. The aperture is narrow, 
linear, extending over the entire length on the ventral side of the shell, with an 
inflexed outer lip. 

There exists a good deal of difference in opinion as to the genera which ought 
to be admitted into this family. Usually only the two genera mentioned above, 
Cypreea and Ovula, have been quoted, according to Lamarck. Frato was for some 
time not accepted at all, but afterwards w'as by many conchologists united with this 
family, as well as the singular genus Fedicularia. Marginella is by some authors 
described next to Oyprma, while others refer it, apparently more correctly, to the 
neighbourhood of Voluta. Deshayes-is strongly opposed to this classification and 
retains Marginella in the Cypeasidje (An. s. vort. has. Paris, 2d. edit. Ill, 643). 
II. and A. Adams (Genera, I, p. 263, etc.) have established three families, Cypjl^idje, 
Ampkipebasid^ and Fediculasid^e. There are no doubt several distinctions between 
Cyprma and Ovula (Amphiperas), —^but apparently not equal to those in other 
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families, so as to render total separation necessary. The animals of both are in fact 
so very much alike, that several naturalists formerly suggested to unite them 
into one genus. The shell offers equally many points of relation, as may be 
seen from the above references. It appears, that this relation will be sufficiently 
preserved, if we retain the family Cypirmidm as formerly, and in this distinguish 
two'or three sub-families, as suggested by Swainson in his * Conchology,’ namely:— 

a. PEmeuLAniNJE, with two genera; Fedioularla, Swains.—^the shell being 
convolute with lateral spire, the outer lip partly and irregularly inflexed, aperture 
widened, as* long as the entire axis of the shell, without teeth on the inner and very 
seldom on the outer peristome. There arc two or three living species known, which 
feed mostly on Zoophytes, Ped. sicitla and elegantissima, to which Dr. Gray adds the 
Coralliohia fimbriatOf, H. Adams (vide Guide, 1857, p. 74). Mr. Soquonza described 
lately a fossil (tnioccne) species Ped. Peshayeskma (Jour, do Conch, 1.865, 3me ser. 
vol. V, p. 59, PI. IV, Figs. 1—3). A second genus of this sub-family is Bentiora, Pease 
with the species B. Tvbida^ P. from the Sandwich Islands. (Proceed. Zool. Soc., 
Lond., 1862, p. 240). The principal distinction from Pedicularia is the “ columella 
plana vel cxcavata, intus compressa, dentata.'' I am not aware of any cretaceous 
species having been reported in this sub-family. 

b. oruLiNM, being throughout involute shells. 

c. crpsAsiN^i being principally convolute and becoming mostly involute with 
advancing age. 

b. Sub-family—OVULINJS (AMPHIPERA8IDJE, H. and A. Adaim). 

The former genus Ovula or Omlnm, as adopted according to Lamarck and 
Sowerby, has been separated by 11. and A. Adams into five genera, which appear 
to be natural and tolerably well defined, namely, Simnia, Volm, Omla CAmpMperaaJy 
Cyphonm and Calpurnm^ in wliich order the shells exhibit gradually their relation 
to the ctfrjeina:. 

The orvLiNM are in all their stages of groicth perfectly involute shells^ more 
or less pointed on each end and canaliculated or emarginated ; covered with a mode¬ 
rately thick enamel coating, generally smooth and polished emd rarely provided with a 
fine spiral striation. The surface is usually white or at teast not richly coloured. 
The aperture extends through the entire length of the transversal diameter of the 
last whorl, is more or less narrow, and on the imier Up not toothed. The outer lip 
is refiexed in a smaller or greater degree, and m some genera partly, m others over 
the entire margm, provided with teeth or a similar kind of striation. On the whole, 
the OYULINM are not very common shells. H. and A. Adams quote 47 recent 
species, and Eeevc describes in his Monograph of Ovulvm (Oonchologia Iconica, 
1865) 39 species, excluding some species of Volva. 

Neither are the tertiary forms, belonging to this sub-family, numerous, and those 
which are known,—some nine or ten species,—are by authors usually reported among 
the rarest shells. They need to be divided into the different genera, of which Omla, 
Simnia and Volva appear to be represented. Still by much rarer are the cretaceous 
species, although D’Orbigny and several authors subsequently endeavoured to revert 

N 
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the greater number of known Cypraa into Omla. Pictet (Materiauz p. L Pal4ont» 
Suisae. 3me. ser. 1864, 2me. pt. p. 687) quotes in his reTiew of the cretaceous 
qwlinje seven species, four European and three Indian, nainely~ 

1. Omla Mortwenm^ D’Orb. {Cypraa Marticetmat lifoth. 1843) is probably 
a true Qfprcea (vide Cypresa hereafter). 

2. O. mvoVuta Pictet et Campiche {Margmella invohtiat Zek. 1852), has aHready 
been asserted by me to be a true Cypreea (vide Revision der Gastrop. d. Gosai^eb. 
in Sitzungsb. Akad. Wien. 1865, vol. LII.). 

3. O. atriata^ Zek. was in the same paper referred by me to Taeudocaaaia of 
Pictet and Camp.; it is as yet known from a single specimen only, and is either a 
JPaeudocaaaia or a Cyprasa^ not an Ocula or any other genus of the owlinm. 

4. O. cretmea^ D’Orb., is a species as yet of doubtful existence, being based 
ndtber upon a description nor a figure. 

5. O. mtiquata, D’Orb., fi’om Pondicherry, figured in the Palajont. of the 
Astrolabe, is a true Ovula and will bo described hereafter. Cyprcaa Cunliffei, Porb. 
must be excluded from the synonyms, as being a true Cypreea. 

6. O. Kayeii D’Orb., is a Cypreea, and most probably the old Glohiconcha 
ovula, D’Orb., which Coquand’^showed to be a Cypraa. 

7. 0. incerta, D’Orb., is an incomplete specimen of Cyprcea Newboldi, Porbes. 

Prom these remarks it will'be seen that the true number of known cretaceous 

species of the sub-family ovctIjInje is reduced to one, which is a true Ovula. The 
O. cretacea, H'Orb., must for the present be left doubtful, whether it belongs to this 
g^pup at all or not, until it may be possible to ascertain the species intended by 
D’Orbigny’s name. 


VI. OVULA, Bmguiere, 1792. 

Ov. testa involuta, ventricosa, ad extremitates auhacuta, auhca/naliculata aeu 
lente emarginata; apertura augmia: lahro injlexo, interne denticulato aeu anhstriato, 
lahio edentulo. 

The uncertainty as to the application of the name Amphiperaa of Gronovius must 
prevent its replacing Bruguiere’s denomination, which is so thoroughly known 
to aU conchologists. Nor does there seem to be any necessity to alter it into Ovmlmn, 
Sow. accepted by L. Reeve in his last Monograph of this genua (Conch. Icon, 
pts. 246 and 247, 1866). 

The usually inflated form of the shell, being little produced on both extremities 
and not distinctly canaliculated, the narrowness of the aperture, stronger inflexion 
and internal striation or denticulation of the outer lip, and the smoothness of the 
exterior surface show sufaciently the relations of this genus to the Cypreece, as 
well as on the other hand they render the separation of Calpumua, Cyphoma and 
Volva necessary. 

We have to notice only a^ingle species, which has been already in 1847 figured 
by D’Orbigny from the neighbourhood of Pondicheny. Mr. H. P. Blanford men- 
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tions in his Beport on the cretaceous deposits of Trichinopoly and South Arcot— 
Mem. GeoL, Surv. India, Vol. IV, Pt. I. p. 140—‘two or three* species of Ovulum 
and repeatedly in other places quotes the name of the same genus. He undoubtedly 
adopted here D’Orbigny’s views, thinking that the Cyprce<B described by Prof. 
Porbea had been correctly re-determined by him as QouI<b, In this, however, Mr. 
D’Oirbigny was totally misled, as I shall have occasion tq prove hereafter, affirming 
Prof. Forbes* determinations. 

1. OvTJLA ANTIQUATA, D'Orh. PI. IV, Fig. 1. 

1847. Omda antujuala, D’Orbigny, Voy. Aatrolabo et Z61bc, Paldont, PI. IV, Kgs. 4—6. ' 

1860. „ „ „ in Prod. II., p. 225 non Cyp. Cmliffei, Forb. —Ovula idem, Qabb, Pictet, etc. 

Ov. testa pyriformiy postice truncate rotundaiay antice attenmtay depressa, invo- 
lutay leevi atque poUta; apertura angusta, antice latiore atqm nix emarginata; labro 
inflexoy arcuate expansoy margine in medio latissimoy ad extremitates gradatim 
cmgustiorey mlus obsolete dentimlato. 

The pear-shaped form, being dorso-ventrally somewhat depressed, the curved 
and in the middle thickened outerUp, and a scarcely perceptible notch at the anterior 
termination, form the chief characters of this interesting species. The aperture is 
narrow and widens considerably in the anterior portion. The .outerlip is indexed 
and becomes much thinner towards each end; the dentition on this is so fine, that it 
is hardly perceptible. The posterior canal is scarcely marked, the outer Lp being only 
on its posterior termination considerably tliinner, although still thicker than in the 
corresponding place on the anterior extremity; both terminations are very slightly 
notched. A comparison of our figure with that of D’Orbigny (loc. cit.) will, wo 
think, place the identity of the two beyond doubt. Forbes* figure of Cyproea Cunliffei 
(loc. cit.) is certainly not very clear, but it could scarcely be confounded with tho 
former, as it is evidently far less wide and more cylindrical in its total aspect. 

Locality. —S. E. of Arrialoor in the Trichinopoly district, where tho single 
figured specimen was obtained. D’Orbigny procured his specimen at Pondicherry; it 
is, however, a question, from where it was brought to that place, although Axnaloor 
beds occur not far pff. 

Formation. —^Arrialoor group. 

c. Sub-family — CYPRjEINJE (CYPRjEID^, E. and A. Adame.) 

The species belonging to this sub-fiimily consist of sliellSy which are either in all 
stages of growth convoluteyor only and usually m the first period of their agey becoming 
afterwards inmlutey through a stronger development of the last whorls. The involution 
is, however, oftenjcaused merely externally by a large secretion of enamtl coating, 

, apart from the extent of the last volution, and when it is removed, a more or less 
distinct spire becomes visible on the shell. In some Cypraae {sensu restriefo. Gray), 
which are often distinguished by a tliinner shell, the spire remains visible even in 
full-grown specimens. The enamel covering, whifi#. exhibits usually the varied 
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coloTirs of the different genera, is of the highest importance in the determination of 
fossil species, because when it is removed the shell receives a totally different aspect. 
The variety of the striation and tuberculation in Cyprcea, Omla, Trivia and others 
belongs to that enamel coating and usually disappears with this altogether, leaving 
no trace of its previous existence. The same applies to the dentition of the margins 
of the aperture. * 

Wc may meet with descriptions of ctprminm in three different stages: 

i. Being in a perfect state of preservation, in which case there cannot be any 
difficulty in determining the genus properly. Up to the present time, we may say, not 
a single cretaceous specimen has been found in this desirable state. The most com¬ 
plete is a specimen of Cyprcea Newboldi, of which a representation is given (Fig. 2.) on 
our PI. IV, but even this has the enamel surface a little injured, and the dentition 
of the lips has been partially lost in exposing the smiaco from the adhering rock. 

ii. In recent species of cyprjeinje the enamel coating is very closely combined 
with the shell, and a separation of both offers no small difficidty. It is known that 
the enamel has been separated by the mantle in successive layers, and that its 
thickness differs as well in different species, as on different places upon, and in 
different stages of age of, one and the same shell. When a Cyprcua has been 
exposed for a long time to the changes of the cHmatc, and when the shell has 
often been acted on by different mineral solutions, it is observed that the layers 
of the enamel begin to separate and fall off partially or totally. This may happen 
sometimes on the shores of the sea itself, before the specimens are finally buried 
in the rock; not uncommonly also the enamel may-adhere to tliis more strongly 
than to the shell, and the latter bo deprived of it in being cleared from the rock. 
In all cases such apparently perfect specimens with the shell—exhibiting usually 
strim of growth—^must be always very cautiously examined. They do not show 
generally the slightest trace of dentition on the margins of the aperture, and still 
appear to be in every way perfect. I am inclined to tliink that this state of pre¬ 
servation has especially led D’Orbigny and other authors into aU those misappre¬ 
hensions about Ovala and Cypraa, The enamel is often so uniform with the 
calcareous rock in colour and texture, that there is actually an impossibility of 
separating both. I have probably examined a larger number of cretaceous 
CYFE^iNM than any other palajontologist, and I know how many hours are often 
lost in their preparation without any success. A drop of acid docs sometimes more 
than every other attempt; although obliterating the greater part of the surface, it 
still often leaves some traces of dentition perceptible, if* any were present. In prepar¬ 
ation with the needle alone, they are often lost without a pCTceptible trace. 

iii. The shdl may be perfectly destroyed, and this is, among the known cretace¬ 
ous species, by far the most common state of occurrence. The ^ecies of Gyprma 
and Ancia show then generally an elevated spire, while those of JLuponia, Trivia and^ 
others are usuaRy quite involute. We need not be surprised, that several concho- 
logists insisted upon not acknowledging any species, based on casts of the shells only. 
In some cases casts of shell# may no doubt be very instructive, and if properly 
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handled, they may replace satisfactorily a perfect shell, as impressions of the shells do 
so generally. In other cases, however, they are of little use indeed, and if they do not 
admit even generic determination approximately, they ought justly to he rejected. 

^ Among the casts of cypm^inje tliis is often actually the case, the thickened shell 
wit£ its surface being totally removed, wo get a smooth cast, which can give the 
shape of the true shell only approximately. There is one favorable condition to be 
mentioned, that is, if the aperture be filled up with stone, this preserves usually 
the impressions of the teeth on the margins of the peristome. 

As the anterior portion of the shells is often much compressed, leaving 
internally a very small S])ace, this prolongation is in the greater number of cases 
even not filled with the rock mass at all, or if it has been, it breaks with the 
greatest ease, without leaving any peculiar marks of its previous existence. This 
case may be seen on Cyp. Neioboldi, or Kayci, on PI. IV, and therefore it is, tha 
such casts arc usually much shorter than tile original shell has been. All these 
difficulties arc not seriously felt in detentiining neogcnc species, on account of tho 
softer materials, in which they gcflerally occur, but they have to be acxjountcd for in 
the eocene, and great care must be taken in the determination of cretaceous species, 
for whicli reason alone we have specified them here. 

Tin; speci(;s which belong to this sub-family have been and are in general up to 
the present time described under the single generic name of Cypreoa. Gray has after 
several repeated attempts at last succeeded in grouping the principal chai’actcj's 
of the numerous species, and he divides the crpjt.nTX.E accordingly into several 
genera, some of which he takes as co-ordinate, others as sub-ordinate. The fol¬ 
lowing genera, quoted by II. and A. Adams, are proposed; Ai'icia, Lvponki, Cyprceo, 
Cyjjrceonula, Trivia,, Pustidaria, JEpona. Naria appears doubtful, but there seems to 
be rather a necessity of one or two generic separations among the small and smooth 
species, which are partly referred to Q/prccw, pai’tly to I/iipoiiia and Trivia. Iindadcd 
in this sub-family ought to be, we believe, TJrato, Risso, and Pseudocassis, Piet, ct 
Camp., and excluded, Marginella. 

The most apparent characters of the different genera arc as follows:— 

1. Aricia are i)car-shapcd shells, dorsally and posteriorly gibbosc, and flattened 
below; in form they arc most closely related to Calpurmis of the ovulin^e; Aricia 
moncta is the best known shell of this type. 

2. Lnponia are globose, oviform and pear-shaped shells, b(;low with coiiA'cx 
margins of the aperture; the best known sh(;ll of this type is L. iiyris. 

3. Cyprcea in tho stricter sense incdudcis the eylindiical forms with usually a 
thinner shell and conspicuous spire, of which Cyp. argus and tesludinarki may servo 
as the best examples. 

Connected with the difference in form of these three generic groups, there is 
always some kind of alteration in the dentition of the aperture, and it is carefully 
recorded by Gray. Several of the smaller specimens, partly distributed under Luponia 
and Cyprcea, partly referred to Trivia, offer, as we have already noticed, some difficulty 
in being entered among these genera, and they will no doubt receive due attention. 

0 
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4. CyprcBomla is distinguished by its transversal striation, which replaces on 
the outer lip the dentition, and forms thus a passage to the next genus. The Cyp. 
Capemis is at present often met with in the collections, and there are several tertiary 
species known, which exhibit the characters of this genus very well. 

6. Trivia is characterised by its spiral (usually called transversal) striation, bbing 
secreted from the mantle and replacing the dentition on the margins of the aperture, 
where these striro become often somewhat changed in their form and tooth-like. 
MoiT^)hologically speaking, the striae in Trivia, and the marginal teeth of the 
apertm-e in other genera of crps.mN.E are identical. Tlic two sub-genera Tas- 
fularia and TJpona, as quoted by II. and A. Adams (loc. cit. p. 2G9) include rather 
characteristic forms, and will, we think, form good generic distinctions; namely, 

C. Species, wliich are commonly somewhat depressed, and tuberculatcd or 
corrugated on the back, are assigned to JPustitlaria. 

7. The shells of Epona arc gkibosc, mostly smooth, and with both anterior 
and posterior extremities much prolonged aad contracted. 

8. The genus Eralo wdll be noticed in more detail hereafter. 

9. Tseadocams was established in 1803* by M('ssrs. Pictet and Campiche for 
a single cretaceous species, Esetidocansia helcelkns, llie specimens examined were 
only casts without any trace of slicll or euamtd-coating. The authors state, that 
there is no trace of teeth, or of any rugosity on cither of the margins of the aper¬ 
ture. In my ‘ Revision of tlie Gastropoda of the Gosau-forraation,’t I have, doubt¬ 
fully, refen’ed to tliis genus tin; Ocula stria la of Zt?kc]i, and at the same time, I 
have drawn attention to some indistinct crenulation on the outerlip of this specie's. 
So far as I can remember, there is notliing more to be noticed regarding the doubtful 
Tseudocassis siriala, than I have already mentioned (loc. cit.) and for a decision on 
this point better materials must be obtained. It is, lujwcvcr, not impossible, that my 
suspicion (loc. cit. p. 03) of its being a Cyprtea may be prov ed correct. The speci¬ 
men figured by Zekcli has evidently the enamel siufacc wanting, and consequently 
the sjure exposed: it is certainly not an Ovida, and, in any case, it belongs to the 
cYPU.Kix.E. Having recently had much occasion to observe closely the state in 
which fossil Cyprec^ occur, I confess I am rather anxious to sec, what results will 
be derived from an examination of the typical species of Tseudocassis, when it is 
met with complete with the shell prcsijrved. A case in point happened to me 
lately. I had the description of the Cyprcea Kayei, as a Tseudocassis, based upon 
the specimens figured on PI. IV, Pigs. 8—10, ready for more than a month: when, 
fortunately enough I found aftenTards among our materials two other specimens, of 
one of which the representation is given. Pig. 7, and this, having had the slieU-partly 
preserved and being prepared with the greatest possible care, decided the point exactly 
in the contrary way. On a specimen of JPs. helvetmis, very kindly presented to the 
Museum of the Geological SmTcy of India by Prof. Pictet, I cannot but persuade 
myself, that some impressions along the outer peristome have been originated by 


* raleontolo};io Suisse. 3nie Ser. 2. pt. ji. 301. 
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some kind of denticles on the outer lip of'the shell surface. So much as we know at 

the present of Paeudocasm from the details given hy Pictet and Campiche, this genus 

differs from the other Cyprwa: in not having any dentition or granulation on cither 

lip of, the aperture. The general form of the shell, tlic surface of which app<!ars to 

hate been smooth, agi-ees perfectly with the other criuLEiy^E and we can from this 

only conclude, that the genus (even if it remains delincd as it is at present), must 

he placed in this sub-family. Wc have nothing from South India to add to it, 

* 

VII, CYPRuEA, Linnc, {sensu Lamareki). 

As we have ah-eady briefly noticed the principal distinctions of the different 
sections or genera of tlie cvpr.ejn.e wc would now only remark that, on account 
of the incompleteness of most of our specimens, we retain for the species under 
consideration the term Cypraa in its older sense, and give in addition (in paren¬ 
thesis) the nearest neivcr dctcmiinations. Several of these names may require 
alteration, when more complete specimens are procured. 

The CyprcciB live generally among rocks and on coral reefs, feeding chiefly 
on Anthozoa and other small animals. And there is every reason for believing, 
that they observed the same habits of living fomicj’ly. In the fossil state they 
arc met with, cither in sandstones or sandy beds, where they have been drifted, or in 
limestone banks with corals; very rarely arc they found in clays, which generally have 
resulted fr’om deposits in dee|^)er waters. From European seas they a])pcar to have 
mostly disappeared, although there is ample evidence, that they were formerly pretty 
numerous in the Vienna, Paris, and other, districts or basins. 

Including the latest additions, there arc about 170 living species of Cyprtra now 
known; but this number must be a little ri'fluced, because stweral among the smaller 
species (as C. asellns, hirtmdo &c., &c.) sire more or loss based solely upou variations 
in colour, which do not appear to be constant or specific. Ilornes is of opiuion, * 
that the number of tertiary species docs not exceed 11, of vA'hich 27 occur in Ihc 
neogene and 17 in the eocene strata. Dcshaycs dcscrihest 12 species firom the 
Parisian basin alone. With a fcAv recent additions from England, America and Aus¬ 
tralia, there will be at the least 55 tertiary spccncs knowi, the majority of which arc 
solely European. Up to the present time, we know very little of the Cypraa: from the 
te.rtiary deposits of the East. Several species occur in India (Sind, &c., and Buimah), 
but there has yet been no critical examination of these, or of their specific dist inctions 
(if any) from species now living. And looking to the j)robahlc extension of tertiary 
seas from Persia, all through Central Asia into Jai)an, what a variety of fo rms may 
have existed over this wide range! Ascending from the eocene into the neogene 
period we may say, that the nmnber of cym.niNJi increases 50 per cent. 

After many contradictions of D’Orhigny’s assertions, that Cyprcca did not 
occur in cretaceous rocks, it has at last been shown, that they arc more numerous 

* Foss. Moll. Wien, 1856 ; p. 61. 

• * 

Auiin. sans vcrtfbnjB &o., To)n. Ill, p. 557 &c., 
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than had been suspected even a very short time since. At present (1860) four species 
are known from Europe, and two from America; to these we add from Southern 
India five new species, and one identical with an European species. This increases 
the total number of cretaceous Cyprace to eleven. Including £!rato (which is also 
found represented in Sth. India) and the JPseudocassis lielveticm, the number* of 
tolerably well-determined cretaceous will rise to thirteen. The East 

contributes about one-half to this number, from which it would appear, tliat even 
during the secondary epoch, the Eastern seas were probably \varmer, and the 
vYPnjiiNjE consequently more numerous, than in the Western seas. The relative 
number seems to increase, as we proceed from America to the East, as it did also in 
the Tertiary times, and as it does very remarkably at the present time also. 

The European species arc the Cyprcea Kayei {GlohiconcUa ovula,iyOv\){^j)\ 
Cyprcea ovula, Coquaud (»o«-Lamarck) from Prance; Cyprcea rosiraia, Zekcli, and 
Cyp. involuta^ Zekeli, sp. {Marginella imoluta. Zek.; Ovula involuta, Piet, et Camp.)* 
from the Gosau deposits of the North-Eastern Alps;t and Cyprcea DcaMyem, 
Rinkhorst (won idem Gray) from the white chalk of Limbourg.f With regard to 
the earliest known cretaceous species, Cyprcea hullaria and C, spirata, Schlothcim, 
we know notliing certain as yet. The si)ecies (probably identical) are not Ovulce, 
but most probably true Cyprcecc, and if, as Geinitz supposes, the former be identical 
Avith Slromhus ventricosm, Reuss, it is possibly the same as the Cyp. ovula of 
D’Orbigny, or our Cyp. Kayei^ Porbes. Gabb described two species from N. America, 
Cyp. Mortoni (Jour, Acad. Phil, 2 Scr. IV. p. 301, *P1. 68, Pig. 8), and Cyprcea 
Uayerquei (Palocont. of California, 1861<, I. p. 129), both of which are only imper¬ 
fect casts and apparently very rare; but they belong to Cyprcea.^ 

The South Indian species arc Cyprcea ficulina (an AriciaJ; Cyp. Newholdit 
(a Luponia) ; Cyp. CunliJJei and pilnlosa (belonging probably to Luponia) ; Cyp. 
atmmla (probably Epona) and Cyp. Kayei (probably a true Crjprcea in Gray’s sense). 

* Vide Eevision der Gosau Gastropoden, Sit*, d. Akad. Wien, 1866, Bd. LII, p. 6d. ^ 

t The Ovula etriala, 25ck. (Pseudoeassis ?) from the same deposits remaininff doubtful, 

J It is to 1)0 regretted, that in tlie splendid monograph of the Gastropoda and Cephalopoda of the Maestricht beds, 
the specific names, used for new species, were not examined with a little more critical care. They often refer to long and 
•well-known species, as lhavo already kad occasion to notice (Ammonifea Ootaeodensis=colUgattis, &c., Ac). 

^ It would pvohahly be worth while to draw attention here to the Aetaionella involuta, Coquand (Paleont. Constantine 
1862, ri. VI. f. 2) from the cretaceous rocks of North Africa. It appears to be more probably a Bpecies of the 
CyrK.!Eii)JE than anything else, hut as it is cnily known from a cast, no decided opinion can be fonned. It could, 
perhaiw, be a Cyjthoma of the sub-family ovuLUfJK. If there are any folds on the columella, it could possibly 
belong to tho neighbourhood of Volndina {Ada-ouclla laeis and crassa), but it laniiot remain under Adteonella, in 
the sense in which that genus has any claim to lie retained. 
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1. CrpE^A (Aeicia) ficulina, Stoliczka. PI. IV, Pigs. 11 and 12. 

Cyp. testa pyriformi: antic4 attemunta, supra glohosa, spira hrevi et a^yummata^ 
infra applanata, laevigata, striis incrementi mmmllis spiratibus, partim obsoletia^ 
rugosa ; lahro expanso injlexo, infra apptanato, ad niargtnem interioretn multidentato : 
dentihus^ pliciformihus ; apertura posteriorem terminatiouem versm semim angustiore; 
latfto^calloso dentatoque. 

Shell globose above and flattened below, pear-shaped, being highest above the 
centre, exposing a short pointed spire and becoming gradually narrower towards the 
anterior extremity. The surface exhibits striaj of growth of unequal strength, and some 
spiral (as regards the axis of the shell transversal) and distiint stnie are seen near the 
periphcrical margin of the outer hx). The latter is below nearly quite flat, and has 
inside a large number of strong elongated teeth; the inner lip is callosc and, so 
far as can be obseiwcd on a specimen from Kullygoody, provided with similarly 
elongated teeth. The aperture is widest anteriorly, becoming gradually narrower 
towards the upper or posterior portion of the shell. On the larger si)eeimen, flgm’ed 
(Pig. 12) on PI. II., the enamel coating is only very partially prcsciwed and it is 
possible that the spire is much more (covered than is seen in our figm’o, when 
this enamel is perfect. The partial si)iral striation is visible only on jdaces where 
the enamel has been removed, and does not in so far appear to be charaetcnstic. 
The largest s])ecimen in our collection from the sand beds west of Kullygoody 
measimis GBmni. in columellai* height, and 50 mm. in width. 

This species appeal's to be a good cxamjile of Gray’s genus Aricia, but several 
])oints have to be settled when a pcrlect specimen lias been procured. 

Loeolities. —^Alundanupooram and W. of Kullygoody; only three specimens 
arc as yet known. 

Formation .—Trichinopoly group. 

• 2. CvPEiEA (Ltjponta) pilulosa, Stoliczka. PI. IV, Pig. 5. 

Cypt testa ovata, anticc atque postice sub-rotmulata, loemgata, dorso valide 
inflate, gihhoso, lateraliter subcompresso, anfractibus oacuUis ; apertura liueari, aiitice 
paululmn expama atque ad extremitateseffusa,prope recta-, lahro labioque denticulatis, 
prime ad peripkeriam exteriorem angulatim htflexo. 

Shell ovate, gibbosc, laterally somewliat compressed and with roundish extre¬ 
mities, being slightly produced and notched; surface smooth, polished; the whorls 
jierfectly concealed. The aperture is nearly straight, nan-ow, widening anteriorly, 
where the margins on both sides become thinner and sharper. The outer lip is 
somewbTat extended, rajiidly and angularly inflexed, finely denticulated on its entire 
length : the dentition on the inner lip Ixdng only partially visible in oiu* sx)ecimens. 

* The lateral compression, combined with the gibbose form and the extension of 
the outer lip, characterizes this species very well. The Cypr<ca iunoluta {Marginella 
id. Zek., vide Revision der Gosau-Gastropoden, Sitzungsb. d. Akad. Wien. 1865, 

p 
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Vol. LII, p. 64,) from the Gosau deposits of the Eastern Alps is, no doubt, the 
nearest ally to our Indian form, and, so far as I know the single specimen of the 
former, it differs by being anteriorly slender and more produced. Better materials, 
when procured on both sides, will make a closer comparison of these two forms 
unavoidable. 

Locality .—^Near Moraviatoor in Trichinopoly district; only two speciniens ,are 
as yet known. 

Formation .—Ootatoor group. 

3. Cypr^a (Lttponia) Newboldi, Forbes. PI. IV, Pigs. 2 and 3. 

1846. Cyprcea NmvboMi, Forbes, Trans. Gcol, Soc., Lend., VII, p. 134, PI. XII, Fig. 21. 

1847. Ovula incerta, D’Orbigny, Voy. Astrolabe ot Zdlee, Palcoiit, PI. IV, Figs. 7 imd 8. 

1860. „ „ D'Orbigny, Prod. II, p. 225. 

1861. „ „ Gabb. in I'roc. Ainer. Phil. Soc., Vol. VIII, p. 121. 

1864. „ „ Pictet. Mat. p. 1. Pal. Suisse, Foss. Ste. Croix, 3inc. scr. 2mo. pt., p. 687. 

Cyp. testa pyriformi, globosa, postice subobtusa, antice breviter attenuata, vix 
emarginata^ loem, polita, anfmetibus occultis; apertwra subangmta, antice dilatata, 
utrinque denticulata ; labro injlexo, crasso, rotundato, postice extensoy antice imtus 
iminuatOy tenwissimo; labio calloso, antice smnato atqne plica elcvata terndnemtey 
lateraliter compresso et amto. 

The shell is distinguished by its strong globosity, being anteriorly not much 
produced. The whorls arc perfectly concealed and the place of the spire is indi¬ 
cated by a slight impression only; the surface is smooth and polished. The 
aperture is slightly curved, narrow above and nearly of double the width near the 
anterior extremity, where it is slightly notched, while the posterior channel turns 
quite upwards towards the dorsal convexity, exactly as in living species of Luponia. 
The outer lip is considerably thickened, posteriorly somewhat expanded, inflexed 
in its entire length and internally denticulated; near the anterior canal, whcri^the 
aperture widens, the outer lip and equally the inner are much tldnner, laterally 
compressed and forming more or less sharp ridges. The dentition of the inner lip is 
somewhat stronger near the anterior termination than in the middle and posteriorly; 
at the anterior canal the lip terminates with a strong fold, which can be traced all the 
way inside along the base of the spire; the next tooth is also somewhat longer, and 
both these are separated by a deeper insinuation from the other teeth. These 
chlractcrs also quite agree with those of living Cypreea. Gray regarded the 
inner fold along the anterior canal of greater importance than seems necessary, 
and established his sub-genus Narkty which, if based upon that peculiarity alone, 
must again be abandoned. 

Specimens wliich are devoid of the shell-surface are more globular, because 
the anterior poriion, being very • thin and consisting nearly aU of shell, is lost in 
the cast. We have figured (PI. IV, Eig. 3) one of those casts, which also exhibits 
the impressions of the marginal dentition ia the aperture very clearly. A similar 
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specimen, or, at least one with obliterate and partly destroyed shell-surface, 
appears to have been figured by D’Orbigny as Ovula mcerta (loc. cit.). It is 
remarkable with what firmness this great French naturalist insisted upon the idea, 
that there are no cretaceous Cyprma. It scorns as if ho had not given in the 
above figure the ventral view, because it appeared to him to resemble too much a 

CyprcBa, which doubt he attempted to express in the name mcerta. The 
covering of the ventral side with rock probably made its exposure impossible, and 
so left him in doubt. 

Localities. —KuUygoody and near Andoor in Trichinopoly district; several speci¬ 
mens were examined. 

Formation. —Trichinopoly group. 

4. Ctpti^a (Ltjponia) Cunliffei, Forhss. PI. IV, Fig. 4. 

IS-Mi. Oypraa Cmdiffei, Forbes, Trans. Geol. Soc., Lond., VII, p. 134, PL XII, Fig. 22. 

1860. Omila antiquaia, D’Orbigny, Prod. II, p. 225, in parte. 

Idem Gabb, Pictut, etc. 

• 

Cyp. testa elongate omia, cylindracea, loenigata, utrinque emarginata; anfrac- 
tihus occultis, spira in superjicie impressione loevi notata; apertura angustissbna, 
antice dilatata, dentata ; lahro prope recto, postice attemmto, anlke insinuato atqne 
aento ; lahio plicose-dentato. 

This species differs from the former, the Gypreea Ncwholdi, by its more slender 
and eyUndrical form, and comparatively much narrower aperture. The surface is 
in om' specimen smooth, exhibiting occasionally strite of growth. The spiral 
(transversal) striation referred to by Professor Forbes is not to be observed in any 
of our specimens. If this striation is actually present on the enameled sm-face of 
the shell, the species will be probably better referred to Trivia, Gray, belonging to 
the sub-genus Piislularia. "With tliis the somewhat more produced anterior and 
posterior extremities and the dense, fold-like, dentition of the inner lip are rather in 
conformity, which characters sufficiently justify the separation of this form from 
Cyprcea Netoholdi. The anterior canal is also more distinctly emarginated and 
the posterior shorter, than in the latter species. Forbes’ figure represents a 
comparatively somewhat shorter specimen on account of its being either a cast, or, 
at least, partially devoid of the enamel coating; otherwise the dentition must have 
been visible. 

Locality. —^Ncar Veraghoor in Trichinopoly district; three specimens were 
examined. 

Formation. —^Anialoor group. 
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6. Cype^a (? Litponia oe Epona) anomala, Stoliczica, PI. IV, Eig. 6. 

Cyp. testa mflata, ovato-globosa, l<Bmgata, poUta, smistrorsa, extrendtate awteriori 
dbrupte contraota, emargmata ; apertura angmta, lente S-formi (mrvatd; margmUms 
ntrmqv£ dense striato-dentatis; lehro votimdatOt mtioe pmhm applmato. 

The shell of this species is remarkably globular, being abruptly contrsfct^at 
both ends. The anterior extremity is short, deeply notched, and somewhat bent 
back, or upwards. The posterior extremity is unfortunately devoid of the shell- 
surface on our specimen; it appears to have been, however, similarly formed to the 
anterior; the spire was perfectly concealed. So far as we are aware, this is a 
singular unique specimen of smistrorse Gyprcea; the surface of its shell appears 
to be polished and smooth. The ventral portion of the shell is convex, as in Gray’s 
sub-genus Luponia. The aperture is equally narrow along its entire extension, 
being slightly curved anteriorly towards the spiral side and denticultted on either 
margin. The teeth appear to be equal in,number on both margins, and they are 
all equally thick, resembling more,elongated striaj. Those on the inner lip do not 
reach far inside, wliile those of the outer margin extend internally, so far as this is 
inflexed. On the anterior extremity the portions of the lips are somewhat 
flattened and the teeth much shorter and smaller. Prom this striated denticulation 
of the margins of the aperture, combined with the entire form of the shell, this 
species will be probably more correctly referred to Epona, a sub-genus of Trivia., 
Gray; better specimens arc, however, required for such a step. 

Locality ,—Near Vylapaudy in the Trichinopoly district the single figured 
specimen was found. 

’Formation ,—^Arrialoor group. 

6. CYPEiEA Kayei, Forbes, PI. IV, Pigs. 7—10. 

184t2. Qlobicnneha ovuia, D’Orbigny, Pal. fran<j. ter. cr6t. II, p. 146, PI. 170, Fig. 3. 

1846. Cyprtea Kayei, Forbes, Trans. Ckiol. Soc. of Loud., Vll, p. 133, PI. XII, Fig. 20 

1860. Globiconchn omla and Ovula Kayei,, D'Orbigny, Prod. II, pp. 320 and 226. 

1863. Cyprtea ovula, (D’Orb. sp.) Coqnand, .Toiu-n. de Conchyl,, p. 439, PI. 14, Fig. 1. (non. id. LaiAck.) idenh 
Gabb in “Synopsis" of oret. foss.; Pictet in Pal. Suisse, etc. 

Cyp. testa convoluta, clongate-ovata, cylindracea, Icevigata, spira amfractilms 
circiter quints conspicuis compo8ita,plm minusve elevata ; apertura angustissma, amtice 
expansa, emarghiata ; lahro crasso, rotundate-inflexo, intus denticulato, antice ntuUo 

tenuiore, subacuto ; labh calloso, laniella/ni crenulatam dentatamque formante. 

• 

Not without repeated consideration do we venture to identify our Indian fossil 
with the long-known European species, an imperfect cast of which WES' first 
described by D’Orbigny as Globiconcha ovula, and which afterwards has been proved 
by Coqfiand to be a true Cypreea, A full description is given by Coquand (loc. cit.), 
and we shall restrict our remarks merely to some peculiarities of the forms occurring 
in South India. 
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All our specimens are casts devoid of the shell, except one specimen (Fig. 7), 
which has the inner lip partially preserved. The callosity forms a thickened 
lamella, which is provided with numerous short teeth, disappearing rapidly towards 
the interior, so as to leave scarcely a trace of dentition, when broken away very 
clesg al the margin. A similar form of the teeth on the margins of the aperture 
may be seen in the recent Cyprcea testtidinaria. The anterior portion of the shell is 
considerably narrowed, the margins being so much compressed, tliat there is a very 
small space left internally to be filled with the rock. On the cast this lamellar 
anterior extremity, as observed in Coq^and’s figure, generally breaks away, but 
traces of it are visible on our specimens from South India. The posterior termina¬ 
tion of the outer lip shows a bending somewhat upwards, and indicates a similar 
form of the posterior canal. The comparison of our figures of four different speci¬ 
mens will show, however, that the elevation of the spire increases with the size of the 
specimen, none of which arc as broad a# Professor Forbes’ figure of Cypresa Kayei. 
From Forbes’ description of faint lines of growth it appears, that the specimen had 
the shell partly preserved, and must have been, therefore, broader; but the enamel 
surface was certainly either not developed or wanting, otherwise the teeth of the 
aperture would have been visible; and equally the anterior extremity could not 
have been perfect, otherwise the margins were not so united as the figure represents 
them. 

This species seems to be a true Cypreea in Gray’s restricted sense of the genus. 
It appears impossible to give any strictly specific distinction between the South 
Indian and the European form, and we can at present only believe in their identity; 
we retain Forbes’ name, because that of Cypresa ovula has been by Lamarck used for 
a living, species. 

When we compare Eeuss’ figure of Sfrombus venfricostis {vide Versteinerungen 
d. Bohm. Kreide, 1846, Pt. I, p. 46, PI. 9, Fig. 11) with that of Coquand, wc 
find the form of both to be very nearly the same. The anterior extremity of 
the former is broken away, and the bending of the posterior termination of the 
outer lip indicates a posterior canal. The occurrence of the species in ITippii- 
ritic limestone agrees very well with the mode of living of Cypreea. Geinitz 
(Quadersandst, p. 138) identifies the Stromhus ventricosm of Eeuss with Cypraa 
bullaria, Schloth. from Faxoe. In comparing Sowerby’s figure (Trans. Geol. Soc., 
Lond., V., PI. 18, Figs. 1—3) of the latter species with our Figs. 7 and 8, it may bo 
observed, that they equally differ very little in form, as the spire in small specimens 
is scarcely elevated at all. We have at present no other object than to refer to 
those ^similarities which are suggestions merely; but wo do not hesitate to state, 
that there would be little reason for surprise, if aU these forms were shown to be 
identical. . « 

Localities. —Near Andoor and S. of Serdamungalum in the Triohinopoly and 
near Arrialoor in the Arrialoor-group; the species is rare, only five specimens having 
been as yet found. The two first-named localities are close to the boundary of 
both groups, and they also may probably belong to the latter. 

(i 
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'Ftyrmatiom. —^Triohinopoly and Arrialoor groups. In Pfance Cyprmt ('OvulaJ 
Kayei is quoted from D’Orbigny’s Senonien, or the White Chalk. 

VIIl. ERATO, Risso. 1826. 

lEr. testa ocali, comoluta: ^ra compicua, hrevi; ultimo anfractu plus mihusve 
pyrifomiif maanmo; apertura angusta^ antice atque postice emarginata, seu sub- 
oanaliculata, lahro mtus denticulato, lahio cmtice plicose-dentato^ postice edentulo. 

H. and A. Adams, Chenu, and others, separate the genus Erato from Cypreea 
altogether, and place it with Marginella, &c., in the family Maboinellid^. Even 
Reeve in his latest monograph of this genus (Conch. Icon., 1865) says:—** Erato is 
a form of Mmgmella^ in which the columella, like the lip, is not sgulptured until 
it arrives at maturity.” This is certainly in conformity with Cyproia^ and not with 
Mm'ginella, with which also the enamel •covering of the shell does not agree. 
Homes (Eoss. MoU. Wien. I, p. 77) pointed out very correctly the differences 
between the shells of Erato and Ma/rgmella. The former, ho says, does not possess 
any actual plicse on the columellar margin (as Ma/rgmella very distinctly does), but 
only somewliat elongated teeth, for which the term * obsolete pUcata’ has been used. 
Homes further drew attention to the great similarity of the shell of Erato with that 
of a young, or rather not full-grown, Cyprma ; indeed, in comparing, for instance, 
specimens of Cypreea aeellm or any allied species,—^before they are quite fxill grown 
and when the Cnamcl covering is not yet very thickly secreted, the spire somewhat 
conspicuous, and the teeth of the inner lip not much developed,—^the similarity of 
such specimens to shells of Erato is so striking, that nobody would hesitate to 
regard Erato merely as a form of Cypreea. It appears as if the animals of 
the former had been by some cause or other stopped in the progressive development 
of their shell, while Cypreea made a step farther and secreted so much enamel as to 
cover the entire spire, by which character alone some species of Euponia differ from 
Erato. 

In my revision of the Gastropoda of the Alpine Gosau formation I have observed, 
that the Cypreeee of the older formations (not beyond the cretaceous) show very 
often an elevated spire, and that the margins of their aperture have often a finer 
dentition than in living species. Overlooking the deficient state of preservation, 
which makes the tme characters of Cypreea often rather obliterate, the elevation of 
the spire in several eocene and cretaceous species is certainly not always accidental, 
and seems actually to indicate a certain state of imperfection in the development. 
I do not mean to convey by this remayk, that the cretaceous or eocene species with 
conspicuous spire ought to be referred to Eh'ato on account of this single character 
alone f but when the surface of the shell, as far as can be distinctly observed, 
appears quite perfect, not enveloped by the callosity of the last volution, and when 
the middle and posterior portions of the inner lip do not show a trace of dentition, 
as in the species we are about to describe here, there seems to be a necessity to refer 
the same to Erato rather than to Cypreea. The single objection which could be 
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raised in our case of the Indian species is, that it has the posterior canal more 
strongly marked than is usually observed in the living species of Erato. 

As regards the classification of Erato next to Cypraa, we need hardly ren^rk 
further, that the animals of both are very similar, as was long sinee shown by the 
firs1«detailed descriptions of Philippi. Gray (Guide to Moll. Brit. Mus., 1857, p. 74.) 
says, ** this genus (referring to Erato) differs from Margmella in having a rostrum 
or proboscis.” 

L. Reeve in his monograph of Erato (Conch. Icon., 1865) describes 18 species, 
of which he states that their geographical distribution is quite different from that 
of Marginella. Six species of tertiary fossil Erato are recorded, including the three 
lately noticed by Deshayes from the Paris basin (Tom III, p. 566), and of these 
six species Erato Icevia occurs also recent in the Mediterranean Sea. Prom the creta¬ 
ceous rocks the following species is, wo believe, the only one as yet described:— 

• 

1. Eeato Veraghoobensis, Stoliezka. PI. IV, Pigs. 13 and 14. 

Erato testa pyriformi, injlata, antice attenuata, in superficie Imrigata, spira hreni^ 
acun^nata ; apertura angmta, S.-fonni, ad extr&mitates effma ; Idbro rokindate injlexo, 
postice expanmy interne crenulate-denticiUato ; labio antico planato^ et ad marginem 
interiorem dentate. 

The young shell is elongated, ovate; the adult, by becoming posteriorly moic 
inflated, globose, and being at the same time attenuated anteriorly acquires a pear- 
shaped form : the surface is smooth and polished. The spire consists of five or six 
volutions, and is so little prominent, that it measures only about one-seventh or onc- 
eighth of the total length of the axis. Tlic outer lip is thickened, at the posterior 
extremity expanded, ear-shaped, along its entire length inflexed, and on the interior 
margin densely and finely denticulated. The inner lip is on the columellar place 
flattened, bearing on the lower or inner margin a few small roundish teeth. The 
aperture is narrow, slightly S-form, canaliculated on both ends. 

* Besides the very characteristic form and the expansion of the posterior portion 
of the outer lip, the dentition of this species is remarkable, the teeth not being iu 
any way elongated, as usually in the genus Cypreea, but more roundish, isolated, 
placed exactly on the sharp margins of the outer and of the anterior portion of the 
inner lip. On the other hand the posterior canal is equally peculiar, being turned 
perfectly upwards, bounded by a thickening of both lips, as usually seen in Imponia, 
but rarely in Erato. 

locality .—^Near Veraghoor, in Trichinopoly district; four specimens have been 
examined, but none of them has the anterior canal perfectly preserved. 

Formation ,.—^Arrialoor group. 
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III. Imiily^OLiriDJE. 

The Olivtum^ represented by the well-known genera Olim and Ancillaria, are, 
as regards structure and form of shells, most n^ly allied to the Ctprjeib^, and 
form (through the sub-fami^ sarpinm and the family Dolubjs) a passage to the 
Cassididjb. The animals of the Olitibas are to scftne extent like young Cypr^ibjb, 
inasmuch as they have in front a kind of mantle-lobe, which also resembles that 
of the animals of the Toenapelmdje and Bvllibm. In the Gyprmibm this 
mantle-lobe disappears totally, or very nearly so, while in the Olivibm it developes 
itself rather more strongly with advancing ago. The dentition forms a marked 
difference in these two families. 

The existence of the anterior and posterior filamentose process and the enclosure 
of the latter in a separate groove at the suture admits of a convenient separation of 
the family into two sub-families, olivinm and ancillaeinm. Gray includes in this 
family the genus Harpa as a sub-family also, sabpalinjs or rather sarpiem, and, 
as the animals of Satpa do not seem to differ essentially, this classification appears 
acceptable. 

The fossil species of the Olivibm do not date earlier than the cretaceous 
period. Of the olivinm three and of the ancillarinm two species are known from 
these deposits. 

a. Suh-family — OLIVINAl. 

The first species of the olivinje was described by Professor Porbes fi^jm the 
South Indian cretaceous rocks as Oliva vetusta (Trans. Geol. Soc., Lond., VII., p. 134i, 
PI. 12, Pig. 23). Mr. H. Blanford (Mem. Geol. Surv., IV., p. 141,) mentions that 
an Oliva occurs in the Arrialoor beds at Ninnyoor; but we have hot seen a trace of 
this shell, and cannot therefore pronounce an opinion on it. Porbes’ species appears 
to belong to Olivella, but it may be premature to make such changes, before well- 
preserved specimens have been examined. 

The second species is Oliva prisoa, Binkhorst (Monog. Gastr. et Ceph. craie sup. 
de Limbourg, 1861, p. 71, PI. V, A 2, Pig. 14) from upper cretaceous beds f the 
species is based upon an imperfect cast, and appears rather doubtful; it could quite 
as well be a oast of a Cypreea or JErato, 

The third species, Olivella Mathewaonii, was lately noticed by W. Gabb from the 
cretaceous deposits of California (Pal. of Calif., 1,1864, p. 100, PI. 18, Pig. 63). 

h. Svh-family—ANCILLARINA!. 

The two* as yet known species belonging to this sub-family are An. cretacea^ 
MliUer (Petref. d. Aachner Kreide, 1851, p. 79, PI. VI, Pig. 23) and An. elongata^ 
Gabb. (Pal. Calif. 1,1864, p. 100, PI. 18, Pig. 54). 

c. Suh-family — HARPINJE, 

No cretaceous fossils, belonging to this sub-family, have as yet been reported. 
There are about five tertiary and fifteen recent species of Sarpa known. 
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IV. Family,—lyOLIIDJE. 

(Tide H. anfl A. Adams, Grenera, p. 195;. Gray’s Guide, 1857, p. 40.) 

There are usually only two genera distinguished— 

1., Dolkm, Laiftk. 1801 (? Browne). 

* *2. Malea, Valenc. 1833 {(Mdium apud Adams). 

The second genus forms through its thickened outcr-and inner-lips a transi¬ 
tion to the Cassididm, The Doliibje are almost uniformly distributed, but 
sparingly represented in the temperate and tropical waters; there are at present only 
22 recent species known; the number of the tertiary fossil species does not much 
exceed half that of the recent ones, and from cretaceous bods there has been only 
one species described by Sowerby (Min. Conch., Vol. V. p. 34., PI. 426 and 427) as 
Dolium nodoami from the lower chalk of Clayton in Sussex. D’Orbigny transferred 
the species to Slrombm, as Si. mduloam —^and Pictet and Campiche (Mat. p. 1. Pal. 
Suisse, 3me. Ser. Foss. Ste. Croix., p. 583) are of opinion, that it is most probably 
a Fterocera, which from its resemblance to Fterocera incertn, D’Orb. certainly 
appears very likely to be the case. Unless, however, tliis supposition is confirmed 
by new discoveries, any such alterations can only be provisional. 

• . 

V. Family r-CASSIFIDJE. 

Shell .ventricose, spire short, the last volution enveloping the previous to a great 
extent; aperture elongated^ generally narrow ; margins more or less thickened and 
toothed or plaited; anterior camd generally distinct, shon't and re-curved upwards; 
posterior canal seldom distinct, usually only indicated by a depression on the margins. 
The surface of the shell is generally richly ornamented with spiral sulci or transverse, 
often interrupted, ribs. 

The animals ai’c not less characteristic than the shells. They have mostly a 
longineck with not very distinct liead, long proboscis and tentacles with the eyes on 
the outer side, sessile on well developed short bulgings. As regards the dentition they 
are T.^nioglossa (Gray). The foot is generally largo and dilated, resembling that 
of Banella and Tritoniimi, the former genus being (m parte) placed by Gray in this 
family. The animals of Bamella and some genera of the Cassididee are in fact 
nearly identical, but the shells exliibit some veiy noteworthy differences, which do 
not seem to be in favour of Gray’s classification of Banella. It is indeed difficult 
to assign a proper transitional place to this family. The animals appear to form 
directly a passage from the Cxvs,mii>^, OtiriDjE and to the Teitonidm, 

Buccinidas and Muricidm, wliilo the shells of several forms of the Cassidid^ are 
•undoubtedly most nearly allied to the Pleurotomidm, for which reason we have 
placed them here. 

Although the Cassididee by no means belong to the category of rare shells, 
there still exists so much controversy as regards the number and names of the 

B 
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ffenera to be admitted, that it appears best to treat the fossil foi^ under the 
more general terms Cltwwff, Camdaria (aenau Lama/rcM) and Omsm, Sowerby. 
This course is also strongly advocated by Deshayes in his last contribution to the 
Paris fossils (Tom. Ill, pp. 471, &c.), and it may at present do weU enough for 
the fossil forms; although there can be no question, that some s^m of classmmion, 
of the recent imecies of Caaaia and Caaaida/tm, a^proposed by H. and A. A^ms, 
Gray and others, must be adopted, as otherwise it would certainly U impossible to 
give a strict definition of the group. Ohenu, Gray and others add Fachybatron, 
^k. and Cythara, Shuhm. to this family; the latter genus seems to be. however, 
more properly placed in the family Flsusotomidje, as will be found stated more 

fully hereafter, . . i. x -aj 

The nomhet of foBsS spedee of Cassidwx is not Tery large in the tertiary 

depodte (see Deshayes, Tom. III. pp. 474 and 482), and in the secondary, it is very 
limited. The Caimt eorallma, Quenstedt, from the Nattheim coraJ-rag haymg been 
proved by Dr. BoUo to belong to the family of Coivmbilubm and separated as a 
distinot genns under the name of Oolumiellaria (see the family Oonmmiai/nji). 
the earliest true representaUves of the Cnssmin.® are met with in the ™^ous 
deposits. Of Caua no cretaceous species has been as yet repo^. C» the se^on 
CamAma three species are known. C. erefacea, MtlUer ^onog. • 

Aachner Kreide, 1861, n pt., p. 17. 51. HI. Eg. 21 ; Mono (««<»,, Gabb {M 
n rr iRfifL T ti 104 Pl.19.Eig.67); and Scorma Alabmnenaia, Gabb (Jour. Acad. PM. 
1860* rV p *801 PI 48,Eig. 13). This last named species is doubtful, but the two 
other’ ap,^ to 4*true CoMaruo. Of we ^ye to notice the first cretaceous 

meeies Lribed. It has been found represented in a ^mparafryely well pressed 

snecimen. so as to leave littte doubt as to its genene detenmnafron and m beds 
attributed by Mr. H. Dlanford to the highest (Uvision of the South Indian cretaceous 

deposits. 

IX. ONISOIA, Sowerby, 1825. 

The principal character of this genus, as distinctiye from the Oossnfari* % in 
the granufrtion of the thickened inner Up. It is hardly ne^s^ to say that the 
XXknown name of Bolten, Morum, cannot compete with the umve^y known 
ZniJ. nor do I see any particular use in distinguishing the S””-™ and 

Monm, Gray. Monm and subgenus Omooidla, ) 

^eei OnL. and Mon.«, as stated by Gmy (Gmde. 1867, p 70) r^uces .tsdf 
resneotlyelT to a plaited or denticulated outer Up, the Umit of which chaiMter 
™feB with the age of shells of ono.and the same species. I can scarcely bchevc, 
that the ..'tmsl. could show any such ■essential dilferenoc as to support fte necessity 
f„, two aenera. The cretaceous spedee, which we refer to this genus, has the same 
Zm and a granulated thickened tuner Up like other Omsciai. The canal is produced. 
aTrecurved the outer Up reflexed and rounded with a thickened margm extcnorly 
as in Om«i« proper (according to Gray), but it is toothed inteinaUy, as in Monm 

(apud Gray). 
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1. Okiscia costellata, Stoliczka. PI. Pig. 9. 

On. ieita omli, antuse comdata^ poatice apice acuta; anfractihua 6-7, aoalaru 
formUmat ad autv/ram poatenorem. mlde conatrictia, trcmaveraalUer coatulatia: coaiulia 
acutia,pr(y^ rectia, cmMer 18 m uno mreuitu; apertura crnguatiasma, Imeari^ labro 
ad jpcripheriam mlde incraaaato,^teme denticulato, laUo calloaot poatice acvmina- 
tOf elevatOi denae crenulato; canaU moderato, recurve. 

Width of the last whorl : height (oonad. as 1-00) .0-68 

Height of aperture : total height of shell (consd. as I'OO).. 0-63 

Shell elongated, considerably tapering towards each end, consisting of six or 
seren yolutions, the last of which by far exceeds the previons in size, so as to form 
about three-fifths of the total height of the shell. On the upper or posterior suture 
the whorls are much constricted, each ornamented with about 18 nearly straight 
and sh^ transverse ribs. Of spiral strise there are scarcely any traces perceptible, 
and th^ must have been very fine. The aperture is very narrow and oblique, 
forming a slight curve. The outer lip is at its margin, and especially at the outer 
edge, very thick, little expanded and reflected, internally in its entire length denti¬ 
culated ; the inner is callose, especially posteriorly near the suture, where it is consi¬ 
derably elevated, covering the greater part of the front or ventral side of the last 
whorl; it is all over finely crenulated and, in the middle of the space of the aperture, 
slightly insinuated. The canal is proportionally long, thin, recurved and on the 
termination emarginate. • 

The somewhat inflated form in the middle of the shell, the sharp transversal 
ribs, the prolonged and recurved canal, the narrowness of the aperture and the want 
of the insinuation on the outer lip distinguish this species without difficulty from 
Cythara cretacea, n. sp., even when the inner lip or its granulation is not well 
preserved. 

liocality.—^ovith. of Arrialoor in Trichinopoly District, where the single figured 
spec^cn was found. 

Formation.'-^Armloor group. 

VI. Family,-^JPZFUROTOMIDJE. 

(TuERiTiDiE, Adams, non Gray.) 

The common character of the different genera usually admitted into tliis family, 
reduce^ itself ic fusiform ahella with a posterior notch on the outer lip. 

The animals are aU very similar; they have an oval and simple foot, enclosed 
piantle, approached subulate tentacles, with the eyes on the outer side near the 
base or the middle; subulate, elongated teeth etc., all characters in which they 
resemble the Conjdm. Deshayes was among the first who drew attention to the 
relations of Fleurotoma and Conus. The newer observations of the animals by Quoy, 
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Forbes and Hanley, Gray and others, support very much this view. There are in 
fact, especially among the fossil forms of Fleurotoma^ species, which have such 
short spire compared with the last volution, that they resemble most closely the 
slender and elongated species of Conm. The slit near the posterior termination of 
the outer lip is equally not unlike in both. I would recall only PI. mitrcB/ormiSy 
Eien. and Con, 8tromhoide8» Lam. respectively. Similarities liko these and others 
may induce Deshayes to unite Pleurotoma and Conm into one family Conjdjs, as 
proposed by Wpodward. Of course this speaks for itself, since Deshayes does not 
much consent to a further division of the genus Pleurotoma in Lamarck’s sense, but 
I believe it quite impossible to retain such a unity at present, as opposed to the late 
progress in conchological science. It is no doubt remarkable, that those species 
of Pleurotmuo}, which are most nearly like m form to Conm^ have the eyes near 
the middle of the tentacles, those with a more elongated and fusiform shell have 
the eyes at the base, like the fusing, and so we have an equal relation to both. 

Gray, in his Guide of 1857, treats the family PzFnnoTOMiDM, as regards the 
teeth of the radula, with the ComD^ in his sub-order Toxifeiia, and thU seems 
to be their best place, although I would for my own part not have greater confidence 
in the dentition, than in the other points of relation. H. and A. Adams refer their 
TcrRurriDM to the Rachiglossa, next to the fusinm of the family Musjcwm 
to which the true Pleurotomcc^ as regards their form, arc no doubt most closely 
related. 

Adams, Gray and others agree in dividing the Plfusotomidje into tlu’ee sub¬ 
families, namely clatuurellinje, clavatulinm ondL plfurotominje. 

a. The names clateurellifm and Clathtirellat Carp, respectively, have been 
supplied by H. and A. Adams in the corrections (Genera, Vol. II. p. 654) for the pre¬ 
viously applied name zefrancje^, as the name Pcfranckiy Millet, 1826 (1827 ?), 
must be abandoned, because Ihe same had been used in 1825 by Broun for a 
genus of the Bryozoa. The genera of tliis sub-family are very much related to the 
CAssTDi/'My but most conchologists treat Cyilm'dy Slium. in tliis sub-family, 
while others follow Gray’s classification of i-liis genus with the Cassid.^. We 
would only here draw further attention to the animal of Cyilianty inasmuch as 
it has posteriorly a pointed, not a trunked, foot like most other Pleurotomidje ; other¬ 
wise there seems no reasonable ground for a separation. It is of course very desi¬ 
rable, that many more animals were observed and examined, and it may«be then 
found, that several alterations are to be admitted in this sub-family. There is only one 
species in our Indian collection belonging to this group of shells; it will be found 
described as Cytimra cretaoeay n. sp. 

The genus Clamtnla is accepted by Deshayes in his last edition of the Paris 
fossils. III., p. 340. * 

h. The CLAVATVLiFx have an operculum \rith a latero-central nucleus. 

c. The pLFUEOTOMiF^ have an operculum with an apical nucleus j they are 
mostly elongated fusiform shells. 



OF SOUTHERN INDIA. 


65 


In this sub-family we have to mention one genus, which is represented in 
the cretaceous fossils of the South Indian deposits. There exist stiU great differ¬ 
ences as to the defining of the different genera of the PLEUSOTOMm^, as inay be 
seen on a review of Adams’s, Carpenter’s, Gray’s, Ohenu’s and others’ researches. 
We had already occasion to state, (Sitzungsb. Akad.Wien., 1865, Vol. LII, Revision 
&c?,«p. 86) that there is no hope* of arriving at any satisfactory understanding on 
this point, unless the very numerous fossil species are included in such a classifica- 
tory attempt. Even greatly increased anatomical researches will in this case not 
bring the point in question much farther. 

a. Sul-farnili/.—CLAmVBULLINM 
X. CYTHARA, SJmhmacher, 1817. 

(Vide Adams’ Gen. I. p. 98; CUhara*, Gray’s Guide, 1857, p. 40.) 

H^^d A. Adams remark, that “ in the slight dilatation of the mantle margin, 
in the short spire, and in the corrugated inner and thickened outer lips,” this genua 
"somewhat resembles Morum (Onucia) among the Cassididje.'* "Gray places 
CUhara (= Cytha/raJ actually in the last named family, that is, next to Oniscia in 
one sub-division. 

I may first remark, that I compare our fossil species only with those typical 
forms of Cythara, as Cyth. marginelloidea, citharella, stromboides and othem, but I 
am not prepared to say, whether all the species quoted by Adams under Cytliara 
shoftld remain within the limits of tliis genus. In comparing the cretaceous species 
here under description with Cyth. marginelloides, it is instantly apparent, that no 
reasonable ground can be given for a generic separation of the two species, inas¬ 
much as the general form is nearly the same, the inner lip corrugated, the outer lip 
thickened, toothed internally, and posteriorly with an insinuation of the margin. 

When wo farther compare the two oldest known species of OnUcia and Cythara 
respectively, as here stated and figured on Plate V, we see that they agree very 
much inr the form and structure of their shells, that the corrugation and partial 
granulation of the inner lip of the Cyth. crctacea is at least remarkably like 
that of Oniacia coatellata, and that the thickenings of the outer lip with the blunt 
exterior edge are formed in a perfectly identical manner in both; but that the margin 
of the outer lip of the Cythara has poateriorly a amuoaity^ and so still retains the 
principal character not only of the genus, but at -the same time that of the enthe 
family of the Tlewrotomidm, as I have previously remarked. It must be said, that 
the insinuation of the outer lip is an essential eharaetor of the Fleurotomidje, as 
also partially of the Conxdjb. A second very marked character in our cretaceous 
species and in most other living species of Cythara is the aWaightneaa of the anterior 
•canal, which in all Cassididm is constantly recurved or turned upwards. As the 

• From Mr. MBrtdCt notes on a few of Link’s genera it would ap])oar, that CUhara, Klein, is the same as Barpa, 
Lam., and that there ought to be two sub-divisions established Marpalis, Link (H. antujtutta), and Harpa Lamk. (H. 
costata). (Proceed. Zool. Soc. Lo&d, 1862, p. 227.) 
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resjilt of the examination of the two oldest species of Oniscia and Cythara, I may 
therefore record, that while both of them show yery remarkable affinities in the 
general growth of the shell to each other, each of them separately retains still the 
typical characters of its respective family. Unless, therefore, it could be proved by 
anatopaical researches on the animal of Cythara^ that it has very little in 
common with the organization of the Fljsvmotomidje (apparently a very improbtdjle 
case) and that it agrees much more with that of the other Cassidid^, Gray’s proposed 
classification of this genus in the latter family cannot be accepted. 

One point may be worthy of notice. Gray quotes among his distinctions 
between Oniscia and Morum, that the outer lip of the former is reflected and 
rounded (in front 1), while in the latter it has a shelving outer edge. The outer Hp of 
Cythara has also a shelving outer edge, while in the cretaceous species, which we 
describe, the outer lip is reflected, rounded in front, and with a blunt, broad outer 
edge. It would appear, therefore, that there exists a similar difference between the 
Cyth. cretacea and the living species of Cythara^ as between Onisda and Morum 
of Gray; but I have already stated, that this difference between Oniscia and Morum 
appears to me to be so much subject to vanations during the age of even one and the 
same species, and depending so much upon the localities and modes of life of thtf 
species, that I do not think it can be fairly \ised as a generic distinction. The fact 
is, however, worthy of record, and it is possible that some further enquiries may 
prove to be in favour of this reported distinction, as our knowledge daily advances. 

It is difficult to say anything about the fossil species of Cythara, although they 
are not wanting either in the neogenc or eocene deposits; they are all described 
under JBleurotoma or Mangelia. A similar remark ajjplies to the cretaceous species, 
although, if the Pi. arata, Gabb (Proc. nat. sc. Phil, for 1860, p. 198, PI. 3, 
Fig. 9) does not belong to this group, I am not aware of any other, which would 
bear approximately the characters of the genus. 

1. Ctthaila. ceetacea, Stoliezka. PI. V., Pig. 10. 

Cyth, testa elongate-ovata, spira hrevi, acumhiata, anfractilms suheomexis, 
4-6, striis spiralihiia atque costulia transversalibns cancellatis, ultvmo spira muUo 
longiore ; canali breoi, vix curvato, aniiec late emargmato; apertura ovali, aniice 
atque postice subacuta; labio calloso, uUinium cmfractum mfrdpartim tegmte,ad 
marginem intermm papillose crenato', labro parum extenso, ad peripheriam m- 
crassato, prope terminationem posteriorem late immuato, intus emtieeque imdulate 
dentato, 

■Width of the last whorl : total height of shell (considered as 1*00) ... 0*45 

Height of apertnq^: ditto ditto ... .. 0*69 

An elongated ovate shell, convex above and somewhat flattened below, the* 
last whorl enveloping the previous to a great extent and occupying somewhat more 
tbnn two-thirds of the total height. The convexity of the whorls is not consider¬ 
able, and tlieir surface is cancellated by spiral striae and transversal ribbings. The 
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former are very numerous and nearly all of equal strength and equally distant, some 
very fine ones being occasionally intermingled between the others. The transverse 
ribs are somewhat stronger and broader, resembling periodical accumulations of 
strise of growth; they arc slightly flexuous on the last volutions. The aperture is 
oval, pointed at each end, callose internally. The outer lip is a little expanded 
an<t thickened, on the margin somewhat reflexed, rounded in fix)nt and very thick 
on the outer edge; internally flattened, near the posterior extremity deeply and 
broadly insinuated, and towards the anterior extremity provided with slight denticula- 
tions. The inner lip is callose, apparently not much enlarged and on the apcrtural 
margin provided with short papillse, or partially granulated. The canal is short, 
broad, very slightly bent to the left side (in front view), and widely emarginated. 

• The peculiar cancellate ornamentation of the surface, the short, nearly straight 
and widened canal, the broad but shallow insinuation of the outer Up near the 
posterior termination and the thick outer edge of the same, are the chief distinctive 
characters of this species. 

Locality. —Near Veraghoor, m Trichinopoly district; the figured specimen is as 
yet unique. 

Jbma/iow.—Arrialoor group. 

XI. ^LEUROTOMA, Lamarck, 1799. 

JPl. teata fmiformi, apira tvrrita; canali longo atque recto; cohmella Itevi; 
labro poaterma ainu emargmato ., 

We accept here the genus ^Pleurotoma in its restricted sense for the turreted 
i^hcUs with a long and straight canal and an emargination of the outer Up near 
the suture. The name Turria, substituted by Adams for Lleurotwna, has been very 
hastily introduced by American authors into palaeontological literature, and with 
very Uttlc reason indeed. H. and A. Adams use {toe. cit. I., p. 87.) Tun'is, Humph., 
instead of Lleurotoma, Lamk.; on p. 351 of the same volume they quote Turria, 
Humph., not Bolten, as a synonym with Turritella, Lamk., and, on p. 246, they say, 
that they are indebted for valuable information to Dr. Gray, namely, tliat the 
Turb.idje* belong possibly to the sub-oiflcr Toxifera. If we consult Gray’s Guide 
of 1857 on this point, W'e find Adams’ Turritidje replaced by the usual denomina¬ 
tion Pljsurotomidm (p. 7) and under Turritidje, and Turria (whose ?) respectively 
some species treated, which the Adams refer to the Gavcbllariidm and others. It 
appears that Dr. Gray has changed his mind since his communication with the 
author^ of the “ Genera.” Agassiz (in his Nomenclator) quotes the name Turria, 
Humph. 1797, and does not know Boltcn’s name. Ghenu»and Gabb add to Turria 

the authority, Bolten 1798, and not Humplucy. 

• 

• Tide Vol. IL, p. 614. H and A. Adams partly correct tliis misapprehenBion and call the family TvMaiDJB 
and the aab-family TunitiN^ / / Has this change been introduced for the soke of avoiding a confusion with 
Turria and Tjjsbitvom of Gray, or merely to correct the expressions in a grammatical point of vievr P 
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This shows, I believe, clearly enough, what reason there exists for the adoption 
of the name and authority of Turria against that of Flemvtoma, and for substitut¬ 
ing this doubtful and obscure name for one which has been familiaT ever since 
naturalists began to look at a shell with a scientific object ;~so much for the names 
dixA Turris. 

The number of living and tertiary species of IPleurotoma is very great, but tKere 
are only few known, which have been described under this name feom the cretaceous 
deposits. Excluding the very uncertain species (vide Pictet, Pal. Suiss. S me ser. 
pt. II p. 656) the following have to be noticed:— 

1. FI. mhfimformis, D’Orb., known from the Gosau and from South India; 
wlQ be described in the following pages. 

2. FI. fenestmta, Zekcli, (vide Revision, etc., Sitzungsb. Akad. Wien 1866, LII, 
p. 87) from the Gosau deposits, belongs probably to Clathurellay Carp. {Defrancia, 
MUlet.), but is not very certain. 

3. FI. Seidana, Miiller, from the cretaceous strata near Aachen, a very peculiar 
form, which, so far ag the figure admits of a definite opinion, has to be classed with 
FI. terebralia, Lamarck, FI. auhterehralia, Bell, FI. dimidiata, Brocclii, and other fossil 
forms. 

To these tlireo European, no less than thirteen American species have to be 
added, viz .:— - * 

4—16. FI. araucaria, D’Orbigny, Prodr. II., p. 230; FI. arata and d'Orhtn- 
nyana, Gabb; Pi. contorta, Meek and Hayden.; PI. minor, E. and Shumard, (Gabb’s 
Synopsis, Proc. Amor. Phil. Acad. VIII, p. 145. Turria) ; FI. (Farris) Claytonensis, 
and varicostata, Gabb, (Pal. of CaHfomia, I. 1864, pp. 92, 93). The first three 
are from Chili, the other four from North America. Purthcr Faphnella? 
Eufalensis, ? Vmtea, ? suhjilosa; Frillia distans, novemcostata, ? Tippana; all spe¬ 
cies named by Conrad (see Gabb, Synop. loc. cit. pp. 104, 105), fi’om Alabama and 
Mississippi. ^ 

Meaochiloatoma is a doubtful genus proposed by H. Seeley in 1861 (Ann. Mag. 
Nat. Hist. Ser. III., Vol. VII., p. 284) for a species from the upper Greensand of 
Cambridge. The shell is characterized as tun'cted, with a supposed short canal, and 
on the outer lip vMh a notch, which forme a heel round the middle of the whorls. 
There are numbers of species known, specially of the clatatulinje, which have 
these characters perfectly developed. The short description of the species, Jf. striata, 
given by Mr. Seeley, does not add anything more to the knowledge of the genus, 
and it is impossible to form a clear idea of either of them. 

The following species have to be excluded in addition to those quoted by 
Pictet and others: FI. heptagona, Zekeli, quoted by Pictet, belongs to FI. suhfuefor- 
mis, D’Orb.— PI. (Tut'riaJ involufa, Goldfuss, mentioned by Gabb in his catalogue, 
must be referred to the Volvtidm ; and FI. aubspinosa, D’Orb. (ibid.) is Borsonia, 
apiiiosa, Sow. sp. (Stoliezka, Rev. etc. Sitzungsb. Akad. Wien, 1865 Bd. LII. p. 87.) 
The second known species of FLEimoTomituEwith plaited columella is Cot'diera 
microptggnia (Gabb, Pal. Calif. 1.93). 
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The total number of cretaeeous Pluubotomidjb, although beside those men¬ 
tioned seyeral others will have to be excluded, would be up to the present time 
17, if the American species are actually as numerous as thirteen or fourteen. I have 
repeatedly gone over the brief descriptions and compared the figures given by Conrad 
of son^^of the species of Daphnella cmd Drillia, and they certainly appear to me 
ei^emely doubtful. Not to say anything of the species, scarcely one of the genera 
appear determinable with even approximate accuracy. 


1. Pletjeotoma. subfusifoemis, JD'Orh. PI. VI, Pigs. 1 and 2. 


1831. Pleurotoma fusiforme, Sowerby, Trans. G«ol. Soc., Lond. HI, PI. 39, Fig. 20: (non P2. id. Sow. 1823, 
Min. Conch. IV, PI. 387, Fig. 1. 

1860. „ eubfuaiformia, D’Orbigny, Prod. II, p. 230. 

1862. „ Iwptagana, Zekeli, Gaaterop. d. Gosau. Abhandlg. d. Geol. Rcichs-A. Wien, Vol. I, pt. 1, 

p. 91, PI. 16, Fig. 8; non. F. heptagtm.ua. Sow. 

1853. „ „ Benss, Sitzungsb. d. Akad. Wien, Vol. XI, p. 915. 

1861. Turris auhfuaiformia, Gabb, Proc. Am. Phil. Soc. VIII, p. 145. 

1864. Pkurolmna „ Pictet, Mat. p. 1., Pal. Suisse, 3me Ser. Foss. Ste. Croix, p. 654. 

1866. „ fmiformis, Stoliczka, Sitzungsb. Akad. Wien, Vol. LII, Ecv. etc. p. 86. 

FI. testa fimformi, perloiiga ; a/nfra^tibm, nunierosi^,parum convexis, ad medium 
mhangulatiSf supra excamtis^ transversim costatis ac spiraliter striaiis: costis crassis^ 
nodulosis, supra evanescentibm, striis 4-5, ^iralihus iransetmtibus ornatis; labro 
paululum extenso, postice prope suturam profunde sinuoso; email longo, recto, ad 
terminationem paululum contorlo. 

Spiral angle 30°—36“; sutural angle 7“. 

Shell very long, consisting of about ten whorls, which arc much contracted at 
the upper suture and slightly angulated near the middle. Each of them is orna¬ 
mented with nine or ten short and thick transverse ribs, disappearing on the ujjper 
portion; they are crossed by four or five spiral striae. When the surface is well 
preserved, it presents numerous striae or lines of growth, which being somewhat 
elevated like undulating laminae, give it rather • a rough appearance. Near the 
suture they arc strongly bent inward, and accumulate on tlie same generally to a 
thickened margin. The last whorl including the canal is about the same length as 
the spire. The inner lip is thin and smooth, the outer somewhat produced in the 
middle; the anterior termination of the canal is a little turned. 

There are several very similar species known fi‘om the neogene and eocene 
deposits. I would notice only FI. Lamarki, Bell., (Homes, Poss. Moll. Wien, 
p. 362* PI. 39, Pigs. 4—7) and FI. hrevirostrum. Sow. (Min. Conch. IV, PI. 387, 
Pig. 2); it is scarcely possible to give any mark of distinction from the former. 

This species was first collected in the Gosau by Sedgwick and Murcliison on 
their early visit to the Alps, and was figured by Sowerby under the name F. fusiforme 
in 1831, which name has been subsequently changed by D’Orbigny. Zekeli in 
describing the Gastropoda of the Gosau formation, identified the shell with a totally 

T 
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different species, as I hare pointed out in my reyision of the Gosau Gastropoda {loe. 
cit.) I hare compared our Indian specimens with those firom the Gosau, and 
I am unable to give any distinctions. The form of the ^ell, nximber of whorls, the 
short nodulose, transverse ribs—generally about 9, the thickened spiral striee, as 
well as the undulating strise of growth with their insinuations near th^,suture 
agree perfectly. Sowerby’s figure is characteristic enough, but that of ZekeM^is 
derived from an imperfect specimen, and has not been very correctly restored. 

liOcaUties. —^Andoor, Alundanapooram, and near Olapaudy in Triohinopoly dis¬ 
trict ; not common. 

Formation .—^Trichinopoly ^oup, near the boundary of the Arrialoor,—^to which 
the last named locality refers according to Blanford’s map. 

VII. Family,—CONIBuFl. 

Idem, Adams, Chenu and others; Conusidje, Gray. 

As universally acknowledged, this is one of the most peculiar and interesting 
families of the Gastropoda. The animals are all very much alike, being laterally 
compressed in accordance with the narrow inner space of the whorls, with an oblong 
and undivided foot which is provided with an aquiferous pore on the under surface. 
The head is produced into a tubular veil, Vith a retractile proboscis and subulate 
teeth, placed generally in two series on a prolongation of the proboscis. The tenta¬ 
cles are thickened at the base, close together on the tubular veil, which surrounds 
the mouth; the eyes are sessile on small bulgings, generally about the middle of 
the outer side of the tentacles. The siphon is long, recurved, producing an emar- 
gination on the anterior extremity of the reversed conical shell, the spire of which is 
more or less, hut never very considerably elevated and pointed. 

Prom the great peculiarity in the dentition— ^Toxiglossa in Gray’s sense — H. 
and A. Adams describe the Comv^ as a separate family in the higher* division 
of Toxifera of Gray. The latter author refers to the same sub-order the 

CoNueiDJi, Acusidjb and Flsuuotouibm (see Guide 1867, pp. 4 — 7), each of which 

includes several genera. As regards the first and the last family {Conidje and 
PiEUBoroAnn^), we think Gray’s classification of high value; but we do not accept 
the Acusidje, —^more properly Tbubbridm ,— and shall refer to this family subsequently 
towards the end of the Siphonostomata, near to the Ftsamibellidjs. We be¬ 
lieve that the sheUs of the Tsbebrid.^ have a gr^t relation to those of the 
Ftbamidellidje and Ceeiteiidje, and even their animals in the form of their loco¬ 
motive organ, the thick proboscis, small siphon, &c., are very closely allied to Vertagus 
and others. Geological considerations also arc more in favour of this latter 

classification. Deshayes places the Ilbubotomidm and ComnjB in one family 

imder the last name. (Poss. de Paris, III, 337.) 

The CoNiDJE have been up to the present, and are still generally described 
under one genus, Conm, Linn4. H. and A. Adams divide them into seven genera; 
Gray retains three; Keferstein, Deshayes and others, two {Conus and Ddiophus), as 
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did also Chenu. The latter author enmueiates seTeral sub>genera of Conm. It is, 
indeed, difficult to say, without a very extensive knowledge of the different species, 
whether a division of Conm, in the old sense, be necessary or not. What appears to 
be really the fact, is this, that the division, if necessary, must be very great, based 
on. the jjfincipal variations in the form of the shells; otherwise it would be better to 
hate no generic sub-division at all. Por my own part, I believe that a farther 
division, even if slightly indefinite for the present, would be of very great service; 
and I have no hesitation in saying, that some division similar to, or the same as that 
proposed by H. and A. Adams, will be quite essential. It is true, so far as our 
present knowledge goes, that (excluding Dihaphm) the animals scarcely admit of 
any further separation than into Conm and Nubecula (or Tuliparia). 

About 300 living species, belonging to this family, are known; of these, nearly 
one-half are inhabitants of the Eastern Seas. Of tertiary species, which, on the 
whole, resemble the living forms, about 90 have been noticed. Deshayes describes 
in his last work 20 species from the Paris basin alone. 

Pictet* enumerates six cretaceous species, C. cenonianenais, Guerangcr, C. tuher- 
culatm, Duj. C. marticensis. Math. C. cylindracem, Greinitz. C. semicoatatm, Miinst., 
from Europe, and C. canalia, Conrad, from America. All these species, excepting 
the Conua tuherculatm, to which wo shall refer herealter, are based chiefly upon 
casts, not in a peculiarly good state of preservation, and several of them are rather 
doubtful. In this doubtful state, they must remain until better materials are pro¬ 
cured. I could add the Conm Vemeuilli, Vilanova (Mem. Real Acad. Madrid 
1859, VoL IV, PI. 3, Eig. 3.2), which can be as well an Actcconina. Gabb has 
lately described three species from California (Palaeontol. 1864, I, pp. 122 and 123), 
C. MSmondi, C. Nomii and aintiatm, all of winch are pretty well preserved and 
appear to belong undoubtedly to this genus. 

It is rather remarkable that we have not a single species of Conm to notice 
from the cretaceous deposits of Sfmtbem India, although numbers of them, at the 
present time, inhabit the Bay of Bengal. The single species procured belongs to 
another, genus of this family, only found fossil, so far as known, and for winch I 
proposed in 1865 the name Goaavia. 

Of species of Conm, older than cretaceous, we know scarcely anything. The 
Jurassic Con. Cado^nenaia and abbreviatua of Deslongchamps are. referred by 
D’Orbigny to Actaonina, although no decided proof can be given that they are not 
Conm. The Conm ? mvnimm of d’ Archiac belongs probably to Cylmdritea or to an 
allied genus of the Opisthobranchia. 

* Pal. Suisse, 3. Ser., 2nd part, 1864, p. 689. 
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XII. GOSAVIA, StoliGzha, 1866, 

Sitcnngsberichte k. Akademie der Wissexiacliafteii, Wien. Yol. LIT, Bevision. p. 79. 


Gos. testa convoluta, spira turhinata,’Vltimo <mfr(iustu mverse-conico; e^ertura 
ungusta elongataqv^t basi emargmata; labro prope suturam insinuatOf labio^pUcosOt 
plioia mtenoribm fortiorUms, ^ 

The characteristic distmction of the genus Gosavittf which has been proposed 
by me in the revision of the Gk)sau Gastropoda (1866, loc. cit.) for a species previ¬ 
ously described by Zekeli as Valuta squamosa^ consists in the plication of the inner 
lip. The form of the shell is quite similar to that of a Conus, and also the notch 
of the outer lip near the posterior suture, when compared, for instance, with Conus 
marmoreus and others. The spiral striation seems to be rather peculiar, although 
indicated in a few species of Conus. The folds belong to the callosity of the inner lip, 
and have nothing to do with the striation, so that through this development a certain 
transition seems to be formed from the Conidm to the Volutilm. Attaching 
great importance to the characteristic form of the shell of a Conus, we think 
it rather more probable that the animal of Gosavia was more like that of a species 
of this family, than of the Volutid^ or Fzeuhotomidje, between both of which it 
seems to form a passage. 

The long-known C. iuhermlatus is most nearly related, in its ornamentation, to 
Gosavia, but no plaits have as yet been observed on the columella of this species, 
although there is no positive proof that they do not exist. Our Indian fossil is the 
second known cretaceous species of this genus, the first above referred to, Qosav. 
squamosa, having been described from the Alpine Gosau formation, which may be 
considered of about the same age as the cretaceous deposits of South India. Another 
cretaceous species which may belong to the genus is the Mitra iMtibtirgensis, Bink- 
horst (Monog. foss. Limburg., p. 6(5, PI. II, Pig. 8); but this species, as described, has 
plaits only in the middle of the columeUar lip, with a remarkably different kind of 
disposition, and has apparently no notch on the outer lip. 

I am not at present aware that cither in European or American tertiary strata 
any species occur, which could justly bo referred to this genus, but it seems to have 
been much more numerously represented in the older tertiary beds of India. It is 
not improbable that the existence of several species in European tertiaries also, 
may, after a time, be established. Any person who has given attention to this 
matter will have seen, that the greatest care is required in the preparation of a 
specimen in order not to injure the columellar plaits. It would indeed necessitate 
the admission of no ordinary succession of phenomena, if it were really a fact, that 
forms which existed during the cretaceous. period both in Europe and India, should 
have so largely increased in ntunber in the latter portion of the earth’s surface, while 
they disappeared altogether from the former, although at the same time the eocene 
faunm of both countries afford many very striking similarities, and not a few specifi-c 
identities. . 
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D’Arohiao (Groupe Nummulitique de I’lnde, 1863) describes the following 
species, which I do not see how to separate from Ooaavia, but which exhibit 
Very remarkable differences from Valuta, or any other known volutinje, both as 
to their form and the distribution of the columellar plaits over the whole extent 
of the inner lip, the anterior plaits being always the strongest: Valuta dentata, 
Som {iao dt. 324, PI. 32, Pig. 2, PI. 33, Pig. 11); V. Uaimei, D’Archiac (p. 326, 
PI. 31, Pigs. 26 and 27); V. Sismandai, D’Arch. (326, PI. 31, Pig. 25); V. muUi-denUda, 
D’Arch. and Haime (326, PI. 32, Pig. 1); V. Humherti, D’Arch. et Haime (327, 
PI. 34, Pig. 9); V. Salsenm, D’Arch. and Itaime (328, PI. 34, Pigs. 10 and 11). There 
may be a doubt whether the beds from which these have been obtained be truly Num- 
muhtic. On this point I can only refer to the repeated statements of D’Archiac, 
that Nummulites occur with them. And if in other respects these beds contain 
Nummulitio fossils, i. e., are eocene, there is no reason for doubting that those shells 
must be of the same age. We have in our (Geological Sun'ey) collections good 
specimens of Val. dentata, and these are generically identical with the cretaceous 
Gosavia: of the other species, I have seen only doubtful casts of V. multidentata. I 
may, however, take this opportunity of mentioning, that I know of several strong 
indications of the occurrence of cretaceous deposits in the Punjab and Scindc. 

The sole living representative of Gosavia appears to be Inibricaria, Schura. 
iflomhelix, Swains). Neglecting the notch on the posterior lip in the former, 
and its interior crenulation in the latter genus, the resemblance is indeed very 
marked; and as the animal of Inibrioaria and Cylindra arc in some resjiects 
different from other mitsin^, it may ai'tcr a while bo found convenient to unite 
these three genera into a separate group, placing them intermediately betw^cen 
the Conilje and Volution. When the teeth in any of the species of the two 
last mentioned genera have been recorded, it can then be easily settled whether 
they are better kept separate, or be added as a sub-division of the Conib^, to 
wdiich, I cannot help thinking, they seem to have more relation than to the 
MITUINM of the VoLUTIBJi. 

1. Gosavxa. indica, StoliczJea, PI. VI, Pigs. 3, 7, and 8. 

Gas. testa conica, elangata, spira hrevi, acuminata, fere tcrliam partem , totius 
altitudinis fomia/nie; anfraclibm senis seu sepienis, sutura impressa sejunctis, superne 
parum excamtis, inf erne seu prope medium carinalis: carina ivbereulata; superficie 
spiraliter striata: striis latis, prope suiuram atque in carina ternis tenuioribns, trans~ 
vcrsalibusparlim intemiptis, nannimqttam lamellosis; apertura angusta, recta; lahro 
nntice producto (Fig. 5. a.),postice ad carincm insinuato; labia callosa, muUiplicata; 
plicis 'anteriaribus forliaribus, approximatis atque abliquwribus quam poslcrioribus; 
canali ad terminaiionem {?) emargmata. 

Height of last whorl of the largest specimen found, 45 nun. and probable total hoight 65 mm. 

This species in many respects resembles the European Gosaxia squamosa. The 
spire is elevated, consisting of six or seven volutions, the last of which- measured 

XJ 
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about two-thirds of the total height; they are separated by a deep sutural impression. 
The upper portion of each whorl is somewhat excavated, to which follows, under 
the middle, a rounded keel ornamented with 12-15 sharpened tubercles. The 
entire surface is covered with spiral striae, which are above on the excavated portion 
and on the keel much thinner, on the last whorl broad and flattened. Where they 
are crossed by the lines of growth, they present a scaly laminated structure,' if rWell 
preserved, otherwise the striae appear to be granulated or at least somewhat thick¬ 
ened at short intervals. This kind of ornamentation is exactly the same as in 
Ooamia squamosa. 

The aperture is narrow and straight. The outer lip is expanded anteriorly and 
deeply insinuated posteriorly on the keel; the Knes of growth being bent in the 
same manner and the successive stages of growth producing the tubercles on the keel 
corresponding to the emargination. The inner Mp is rather thickened, especially 
anteriorly, and plaited over its entire extent; the upper plaits are thin and distant, 
the anterior becoming however very thick and strong, and gradually more oblique, 
as they approach the anterior extremity, which unfortunately is not perfectly presen-ed 
in any of our specimens, but it could scarcely differ from that of Covms. There are 
generally about eight or nine plaits, the three upper ones thin, the five or six lower 
ones stronger. I have not been able to trace in the European G. squamosa more 
than three strong plaits, but there may be some more thinner ones. Besides this, 
the European species differs by having the keel omsimented with more numerous 
and thinner tubercles, placed nearer to the upper or posterior suture, the reverse of 
which is the case in the Indian. 

Localities .—^Westof Kullygoody, near Serdamungalum, and between Andoor 
and Veraghoor; not uncommon. 

Formation .—Trichinopoly group, but close to the boundary of the Arrialoor, with 
which the light coloured sandstones agree better in their mineralogical characters. 

VIII. Family,—VOLTITID^. 

The three groups of shells, known under the generic names of Voluta, Mitra, 
and Marginella, as introduced by Lamarck, are commonly regaided as the chief 
representatives of this family; but there exists no little controversy on the subject 
of the classification of the forms, which ought to be admitted or excluded. 

All the shells belonging to the three genera named above have a ceriam solid 
structure, tlie surface heimy often totally or partially covered with a thin enamel 
coatmg as in the CrpitmDJE; the spire is generally very short as cmnpared mth the 
size of the last volution ; the antenor extremity is notched and occasionally pT^od/uced 
into a short carnal, and the inner Up is provided mth columellar plaits in all stages of 
growth. 

Several families have been established, more on account of some differences 
which occur in the animals, than in the shells, although none of these seem to 
justify the necessity for such a step. The considerable difference between the animals 



OF 30UTHERN INDIA, 


75 


of and Vohda lies in the dentition; the teeth in MUm being in three series, 
and in Voluta and Margmella in only one. I shall, however, further on notice a 
few points, which would appear to be more conclusive that Mitra ought to he 
classed with the Volutidje, rather than with the Fasciolamdje, as proposed by 
Gray. 

Viewing the large number of fossil species described under Mitra and Voluta, 
we may without hesitation assert, that it is impossible to carry out such a distribu¬ 
tion into families, where often even the generic determination of specie must 
remain doubtful. It would' appear to give a sufficient exposition of these differences, 
if we accept four sub-families, viz,, marginelllYuE, volvtinm, roLuroMiTRiNM and 
mitring; and we sliall therefore treat them accordingly. Deshayes recently* 
admitted Valuta, Mitra and Columhella into the family of Volutidab, and strongly 
advocates the exclusion of Marginella. He criticises Dr. Gray’s classificatory 
changes very sliarply. These, however, ought rather to be duly acknowledged, as 
infficating a steady progress in science; for it yet remains to be seen, how many 
followers Deshayes wiR find for his owm classification. 


a. Sub-faviili/,’—MARGINBLLINjE, 

The animals of Margmella and allied genera are no doubt closely related to 
those of the Cypraeidm, the tentacles being long, close together, bearing the 
eyes near their basis, or within the first half of their length, above and cxtonially on 
small bulgings; the siphon is oT moderate length, simple at the base; the teeth on a 
lingual membrane, bund-like, with numerous conical dentitions (resembling in 
form the lateral teeth of the CYPimiNJE ); foot large, expanded, truncate in front; 
mantle enveloping the greater part of the shell and covering the same with an 
enamel coating; no operculum. 

The shells are muallg of small size, solid, ventricose, stroiiglg involute, and, in 
full grqwn state, occasionally even convolute ; exterior surface mostly smooth ; ante¬ 
rior extremity not produced, only notched ; mouth linear, outer lip ofteti thickened 
and toothed internally, inner lip always with numerotis plaits in all stages of growth. 

The MARcuNRLLiNAs as restricted exliibit a great variety of form, and there 
appears every reason why the old genus Marginella of Lamarck ought to be sepa¬ 
rated into several smaller divisions (some of which arc very characteristic, as stated 
by H. and A. Adams) under Marginella and Fersicula. There is, however, no 
inducement for us to enter here into any discussion as to the value of those so-called 
sub-genera. Besides the species quoted by Adams under Marginella and Persicula, 
W'e think only those of Volvaria and Volvafma, Hinds, have to bo admitted within 
the limits of this sub-family. The genus Volvaria ought to be restricted, as 


* Paris fossils, 1805, III, 572, 
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Deshayes reiy properly observes (vide Anim. s. vert. bas. do Paris, III, p. 641) to 
those species only which have the margin of the outer lip not thickened, while for 
those forms which have a thickened outer lip, like Margmella and others, but only 
a few anterior plaits on the columella, Hinds’ name Volvarina could remain in use. 
Gray (Guide, 1857, p. 30) retains Volmria in the same sense, and does not 
acknowledge any living representative of the genus, while Deshayes knowsKwo 
living species, one of which is the Volvaria pallkla. It cannot be questioned that, 
as regards the general form of the shell, the fossil genera Actasonellaf Volmlma^ 
Cylmdrites and others show the greatest relation to Volvaria and Volvarim', there 
are, however, some very important reasons, which urge the classification of these 
fossils in the group OriSTHOBRANCHiA. We have abcady (page 58) referred to 
Erato, Risso, advocating the view of its belonging to the Cypm^id^. Eachyhalhron, 
Cask, appears to be more successfully classed by Gray and Chepu in the family 
CaSSIDIDjE. 

As I liave already stated, Deshayes is determined, after a repeated and miimle 
exavtimatimi of the IVmus of all the MAnaiirELLip^M, to class this group of shells with 
the Cypumidm. Deshayes proposes this, I believe, only on the ground of the 
external similarity of the animals in preference to all other distinctions. L(d us 
consider the animal first: In Murgiuellu (restricted) the animal has long tentacles, and 
an expanded mantle, enveloping the shell as in all other Cypbjeidm, but the mantle 
is quite as much cxpairdcd in tlietriic Volutivje also (as for instance in several of the 
species of Ilelo and Scaplia) ; it is, however, always smooth on the exterior surface, 
and not provided Avith those filamentmis appendices, Avhich are A ciy characteristic 
for by far the greatest mmiber of the Cypuasipas. If the hmgth of the tcmtacles 
(and they are not so very long in several other tine Marginella’) ought to be taken 
as a conclusive distinction, hoAv is it possible lor Deshayes to maintain the unity 
of the genus Marginella, and not to separate even generically Persicuia, the animals 
of which are decidedly more like volutixje ihaji cyppaux^ ? Looking fuidhcr to 
Ihe dentition of the radulu, wo find no support whatever for such a transfer of 
Marginella to the Cypr^idas. The shell of Marginella, which has columellar plaits 
during all stages of groAvth, is by this character alone decidedly more nearly related to 
the VoLVTiOM than to the Cyprmipm, in Avhich the dentition of the margins appears 
only in stages of maturity. Besides this, the outer lip in many maroixellinje 
has only a tliiekcncd and shelving outer edge and is not involute, as, Avithout 
excejition, it is in the Cyprmidm. 

Not many fossil species of the Marginellinee are knoAvn. They appear to have 
been more numerous in the eocene period than in the ncogene, but none are as 
yet knoAvn from the cretaceous strata. The single species Marginella involuta, 
Zckoli,* from the Alpine Gosau deposits has lieen shoAvn to be a Cyprcea, or at 
least to belong undoubtedly to the sub-family cyprmixm.\ 

* Abh. Creol. Reichs Anat. Wien, 1852,1, p. 65, PI. IX, Fig. H. 

t SiUb. Akad, Wien, 1865, Bd. LII. Revision etc. p. 64. 
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b. 8ub-family,—r0lUTIN^. 

We accept this sub-family in the same sense as Adams* Voltttzdjb, Gray's 
roLVTiNJB or Chenu’s Vohtta -with a large number of sub-genera; and as all the 
principal forms are amply illustrated and noticed in Chenu’s Manual, it will be suffi- 
deilt to refer to that publication. 

Chenu enumerates sixteen sub-genera, the greater part of which, we think, 
ought with full reason to be admitted as equivalent to generic distinctions; it will 
even be necessary to increase this number, when all the known fossil species shall 
have been properly attended to. Further sub-divisions of the whole group, as those 
of TETisMy etc. Gray, or ctmbinjs and zidoninje, Adams, may be convenient, but the 
characters upon which they are based seem to depend very much on local modifi¬ 
cations of one and the same sheE (as in Cymib, prohosoidalef or in Melo ethiopica) 
and must, therefore, always be of subordinate importance. The known fossil species 
do not give much support to these minor sub-divisions, although I have no hesitation 
in saying, they may be found both convenient and useful. 

The animals of the volutins are all remarkably similar in form; they have a 
large head with short stout tentacles, distant at their basis and united by a broad 
veil forming a hood over the head; the eyes are usually on thickened bulgings 
behind the base of the tentacles; the siphon is of moderate length, usually re-curvcd, 
and with more or less developed auricles on each side of the base, sometimes par¬ 
tially connected with the veil. The mantle is enlarged all round, as in Cymbium, 
Meh and- othera, covering the greater portion of the outer shell-surface with 
enamel, similarly to what has been already noticed in the maroinsllinjs ; but it 
does not seem to have any filamentous appendices on the exterior surface, as in the 
CyprjEid^. Sometimes it is expanded only on one, the columellar side, as in 
VoUitellay D’Orb. The foot is generaUy of a simple triangular shape, adapted for 
creeping, truncate in front and prolonged posteriorly, as in the greater number of the 
remaining sub-families. 

Tha teeth are on a lingual membrane in one series only. A homy operculum 
has been observed by Gray in the genus Voluta, as restricted to species like V. musica, 
and lately by Crosse in several species of I^ria. (Vide Journal dc Conchyliol. 1866, 
3 ser., Vol. VI, p. 105.) 

The variety in form of the shells is very great, but they are so gradually con¬ 
nected with each other, that very great difficulty is experienced even in separating 
the known living species into the genera, as given in Chenu. A marked character 
of the sheU of all volutinje is the relatively great size of the last volution^ the 
mamillate apex^ cmd the mterior plaits of the columellar lip bemg stronger than 
the posterior. Only where these characters have been observed, does there seem to 
^be full reason for referring the fossil species to this sub-family. Of the cretaceous 
species many belong to VdlutUiihes and Lyria (the same is the case with the 
lower tertiary species); these two genera are, however, exactly those which form 
a gradual passage to the Fasciolabidab and the mitmnjb respectively. When in some 

w 
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species of Lytia the plaits are not well deyeloped, or in the fossil state not exactly 
to he observed, there is no possibility of distinguishing those shells from others, 
which are attributed to Turrumla and other genera of the As to Bmio- 

laria and VohitilUhea^ the more elongated and narro\^ canal and the greater height 
of the spire of the former usually serve as more easily recognized differences.. 

Looking to all the known cretaceous species of the roLuriir^ we venture to'say, 
that besides Volutilithes and I^ria, which are the most numerous, several other genera 
appear to be represented. In spite of the greatest and most marked resemblance in 
the exterior form of the shells, there is very often a smaEer number of oolumellar 
plaits to be observed, as compared with the recent representatives. We can scarcely 
think that this character, which is so very much dependent on the good preserva¬ 
tion of the fossil, could be admitted as conclusive, although the difference ought 
always to be recorded. Several of the cretaceous species may form new generic types. 
We cannot, however, anticipate much success in an attempt to classify the known 
cretaceous species, in accordance with the present state of conchological science, 
because many of them are known only from very deficient specimens, and 
until this be remedied, the general term Valuta will often be most acceptable. At 
the same time we should not feel justified in reporting on such interesting material, 
belonging to the volutinje, as we have from the South Indian cretaceous rocks, 
did we not avail ourselves of the opportunity of showing, that such a division into 
more specified and restricted genera is not only necessary, but that the existence 
of such distinctions can be traced even in this remote period. We Shall there¬ 
fore carry out this division in our special case, so far as it appears advisable. 

Dcshayes, as usual, very much favours the unity of a ‘ grand’ genus Valuta 
in Lamarck’s sense, although it is difficult to see with what advantage. It 
cannot be said to add to our detailed and specified knowledge, though no concholo- 
gistwill deny, that all the numerous species described and known as belong to 

one group. The question will soon be reduced again to what authors may choose to 
call a genus, or a sub-family, family, or tribe. On page 583, M. Deshayes himself, after 
having discussed and established the unity of the genus Valuta^ proposes five divi¬ 
sions or groups of this Valuta^ and says they appear to be * useful,’ as we think no one 
will hesitate to admit. But if ‘ useful,’ they must be definable by some character¬ 
istic distinction; and if this be once admitted, the desirability of a sub-division 
of Lamarck’s genus Valuta is abundantly established. Only the far less import¬ 
ant question will then remain, whether wo prefer to call such grouph by a fixed and 
definite name, or to mark them by a letter <>, 6, c, &c., and whether we cany the 
definition to a greater or lesser degree of strictness, for the convenience of further 
determinations. I believe it to be merely a matter of opinion and convenience, as 
to which of these systems tends most to our progr^s in the knowledge of different 
types of shells. I am of course well aware that many conchologists believe them-, 
selves fully satisfied, that the genmi in our zoological and botanical literature are 
and must be more than groups of necessary convenience, but it will soon be very 
difficult for them to find much support for these views. That this—I mean mere 
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oonTenience—actually the case with many of our so-called genera of tihellSi cannot 
be questioned, but it is the study of the development of organic beings, which must 
be the essential guide in adopting a nomenclature in accordance with the progress of 
natural science. 

Pictet enumerates (Mat. Pal; Suisse. 3 me. ser., 2 pt., pp. 679—681) 42 cretaceous 
speSSes of Voluta from Europe, and several from other countries. But these numbers 
must submit to very considerable changes. We shall note here the principal alter¬ 
ations which seem desirable, and some additions which have been made known since. 

The first 12 species noticed by Pictet—^if Gueranger’s and D’Orbigny’s species 
(in “Prodrome”) be correct—^will probably stand. The T’oluta elongata^ D’Orb. 
(see Falguraria id. page 87) is not identical with Fasciolaria elongata. Sow., which 
species must provisionally remain as a Fasciolaria, 

Voluta deperditay Goldfuss, is probably a Fulguraria. 

The next six species, from the German cretaceous deposits, are aU more or less 
• doubtful, but nothing can be done with them at the present. Extensive compari¬ 
son and careful examination of better materials will alone enable a final disposal of 
these doubtful names. 

The species given by Pictet as Nos. 20—36 and described by Zekeli from the 
Gosau deposits have been critically examined by myself,* and reduced to the follow¬ 
ing species: Voluiilithes feneatrata, Zek.; Vohdh, acuta. Sow. ( V. subaeuta, D’Orb., 
V. Bronmiy finihriata and gMoaa, Zek.); Voluth. Cdsparini, D’Orb.; Voluth. (Fid- 
guraria) elongata, D’Orb.; Voluth. coxifera and carinata, Zek. The Gosau deposits, 
therefore, add only four new species to the number already known. 

Mtiller reported four additional species from the cretaceous beds near Aachen 
(Aix la Chapelle), of which the Vol. cingulata and Benedmi are rather more like 
Faaciolai'icB, although they may belong to Volutilithes or an allied genus. Mitra 
Murchisoni of Muller, belongs probably to Fulguraria, and it is even very ques¬ 
tionable if it be really different from Ful. elongata, D’Orb. The Mitra pyruli- 
formis, MuUer, probably belongs to otu* new generic type, Ficulopsis, in which case it 
must be transferred to this sub-family. Careful examination would also seem to 
bring in a smular change with Melongena rigida, Muller (ibid. p. 78, PI. 3, Fig. 22), 
which may belong to Volutilithea. Thus the number of species from Aachen may be 
five or six, when these proposed alterations can be better established. Binkhorst 
describes, in^a^tion to the Voluta deperdita, Goldfuss, three new species, of which the 
V. momdmta^v&cj much like the Gosau V. acuta. Sow., and may prove identical. 

With these alterations we admit not more than about 32 species as at present 
known from the cretaceous rocks of Europe, and of these, I believe, only one is as 
yet known from England. 

The Voluta rigida, Baily, from South Africa, has been identified by me with a 
, South Indian Faaciolaria, but, on the other hand, three species have to be noticed 
from Algiecs, described by Coquand.t These are Voluta Baylei, algira and puailla. 

* Sitzb. Akad. Wien. 1865, Bd. LII fievision, pp. 70, &c. 

f GeoL et. Paleon. Constantine, 1862, pp. 182 and 183, PI. 11, Fig. 11, PI. V, Figs. 10 and 11. 
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Prom America a large number of forms belonging to this sub>&mily is known. 
Gabb, in bis catalogue,* enumerates three species dP Voluta and ten species o& 
VolutilitheB. But I am afraid that all those species witii **su]^ace markingg 
unknown,” and represented in outline only (such as V. hipUcatat namta^ §ro., §ro-), 
will ever remain dead letters to any subsequent observers, unless better des> 
oriptions and figures, or rather better specimens, be supplied. In his Pateontoltigy 
of California (I, p. 102) Ghibb describes one species previously named by 
Shumard, VolutilUhea ( VoVutalUheat p. 248) Na/varroenm. Other American species 
may have been published, which 1 have not had an opportunity of becoming 
acquainted with. 

The ten Indian species described by Prof. E. Porbest have, during our recent 
examination, led to a totally different arrangement from that proposed by D’Orbigny. 

I have retained only fow of E. Porbes* species in this sub-family. The 
V. Trichmc^olitenaia I have identified with Fulgmarm elongata; two species, 
V, a^temooatata and emeta of Porbes, I have not been able to identify at all, nor . 
can I add anything to the knowledge of them. They must stand provisionally as 
placed by E. Porbes. Voluta citharma I have transferred to the sub-family uitrinjs 
and V. Camdeo and hreviplkata to the Cascbllamidjb. On the other hand, I have 
added to this sub-family the Fyrula PomlicherriensiSf Porbes, under a new generic 
name, Fioulopaia, and nine oilier species chiefly belonging to Xym and VolutilUhea. 
Thus the total number of voivtinm. from the South Indian cretaceous rocks, as given 
in this paper, amounts to fifteen species, which will be found described under the 
following names: Soapha attenuata and gravida; Meio pyriformia; Ficulopaia Fon~ 
dioherrienaia; Fulguraria elongata mA. multiatriata; VolutilUhea accrnnulataf lati- 
aeptut muricata, radula; Athleta purpur^ormia and aorobiculata ; I/yria gramloaa^ 
craaaicoatata and/omosa. 

Supposing now that the detenninations, as here given, are, at least with regard 
to the sub-family, correct—a supposition which I believe is fully admissible on 
this point—and allowing on the other hand for the small area, wherefrom these 
fossils have been obtained, we may still without much hesitation form the con¬ 
clusion, that the East had already durmg the eretaeeom period a richer fanma qjT 
VOLUTINS thmi the Weait an observation which holds correct also during the present 
geographical distribution of the different species. The volutinje were fast disap¬ 
pearing from the Western seas, and were*graduaUy more limited to those of the 
East, most probably, because the Eastern waters had preserved a higher temperature. 
So, for instance, the Vienna basin was inhabited during the mioccne (neogene) period 
by several species of tolutinm. while almost every trace of them disappeared in 
the Mediterranean Sea. Similar observations have been made in other parts of the 
pluropean seas. 

I may take here the opportunity of mentioning, that several species of, 
roLUTiNjB are known to occur in the cretaceous deposits of the Nerbudda valley 

* Froo. Am. Phil. Soo. VIII, pp. 149 and ISO. 

t Tniu. 6eo. See. Lwdon, 2nd. Ser. VII. 
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and near Cherra-Poonjoe (North-East Bengal), the fossils of both of these localities 
awaiting examination as soon as those of the South Indian cretaceous deposits have 
been completed. 

Wo have thus about 64 ^ecies of volutinm knovtm from, crctaceom depositSt 
of which not a single one has yet been found to occur in the lowest cretaceous or 
Neocomian beds. It is also very remarkable that, except some doubtful casts, no spe¬ 
cies have been traced in the lowest beds of the Indian cretaceous deposits—^the Ootatoor 
group, although several species arc well known from the cotemporancous (?) beds, 
contaming Ammonites inflatus, Mantelli, §rc., in European districts. It must not be 
forgotten, however, that in other respects also, our Ootatoor beds have yielded only a 
small number of Gastropoda and Lamellibranchia, and these for the most part 
only in poor casts. We axe thus led to expect, that this discrepancy will find its 
solution rather in a local geological explanation, than in any difference of time, as 
would bo suggested by the present definition of the several groups.- 

The Melo pyriformis and Ficulopsis Fondicherriensis have, it is true, been found 
in the Pondicherry sandstones, which arc usually classed in the Valudayur group, 
but as I have already stated, there is some discrepancy in the distinctions of the 
different strata of these sandstones, and among the so-oallcd Valudayur group beds 
of more recent date, corresponding in ago Avith the Arrialoor group, seem to be still 
included. Equally doubtful is the occurrence of Fulguraria clongata in the 
Ootatoor bods. 

Wc shall now proceed to a more detailed description of the species, confining, 
however, our remarks only to those genera which are represented in the present 
series of our cretaceous fossils. 

XIII. SOAPHA, Klein, 1753; Gray, CO 

(II. and A. Adams’ Genera, II, p. 610, Appendix 1: Gray’s Guide, 1S57, p. 33.) 

The four sub-genera distinguished by Gray in this genus can be only approx¬ 
imately defined, and in the determination of the fossil forms, therp seems scarcely 
a possibility to retain them, unless oxu* materials are very much more complete than 
now. From the want “of the small posterior plaits on the inner lip and of an oper¬ 
culum, there is full reason to separate tl^se forms from Voluta proper, to which they 
are most nearly related. The shell is usually smooth or only obsolctely sulcatcd 
spirally; the number of columellar plaits varies from three to five. 

I do not know a single cretaceous species, which could with any certainty be 
referred to this genus; and even of the two, which we here refer to the same, only the 
Sc. gravida has strictly speaking claims to it, the form of the shell of the second 
species being rather unusually much elongated. But as the other characters agree, 
•it may stand here provisionally, until fully preserved specimens settle the question. 
The Volu: Bequieniana, D’Orb., presents a similarity in ornamentation, but the general 
form is so very different that the species, as it appears to have been based upon a 
rather perfect specimen, may better be retained as Volutilithes. 


X 
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1. ScAPHA ATTBNXJATA, StoliczJca. PI. VI, Eigs. 4 and 5. 


Scaph. teata ovate elongata; anfractibm aeptenis, ad auturam vmpreaaiay 
Icevigatky aupra medium iuberculatia: tuberculia craaaiay trntice in coataa prolongatia, 
attenuatiay ciroUer octonia in uno circuitu ; ultimo anfractu apiree in aliitudine fere 
equalij apertura compreaaay antice effmoy in labii margine plicia ternia oblv^uisy 
con^icuia ornata ; canali brevi. 

Spiral angle about 35° ; sutural angle 13°. 

Height of last whorl: total height of shell (considered as I'OO) 0'48. 

An elongated shell, composed of about seven vglutions, the last of which is 
nearly of the same height as the spire. They are slightly convex, contracted at the 
posterior suture, and each of them ornamented with 8-9 strong, above the middle 
rather sharply tuberculated, ribbings, which on the last whorl do not extend ante¬ 
riorly beyond the middle. The surface is only obsoletely spirally sulcated. The 
margin along the suture is occasionally thickened, and the keel below the same on 
the last whorl smooth, losing all the previous tuberculations (as seen in Eig. 5). 
The aperture is equally elongated as the shell, laterally compressed, the canal being 
comparatively short. On the inner lip three oblique folds have been observed, the 
first anterior being the strongest. 

The specimen represented in Eig. 4 is, except on the apex and the extreme 
margin of the outer lip, quite complete. The more elongated form combined with 
a diflerent shape of the whorls, and especially the rib-Hke tubercles, do not admit of 
our uniting this form at present with the Scaphet graviday which also differs by a 
larger number of folds on the columella, being four, while in the present species 
they do not exceed three, of which only the two anterior are stronger. The elongated 
form does not agree with living species of this genus, as already stated. 

Locality. —Kolakonuttom, from a yellowish clayey sandstone, and cast of 
Anapaudy; few specimens were found. 

Formation. —Trichinopoly group. 

2. ScAPHA ghavida, Stoliezha. PL VI, Eig. 6. 

Scaph. teala ovata, craaaa, apira brevi, aubacuta; anfractibua Iceviuaculia, prope 
medium angtUatia atque iuberculatia: iuber^lia circiter 8 in imo circuituy antice ver- 
aua in coataa plua mimiavc prolongatia, craaaa ; labio antice quadriplicato. 

Spiral angle 65°; sutural angle 14°. 

The shell of this species is somewhat thicker than that of most of the living 
species, but the broadly ovate form is the same. Tlie whorls are angulated near the 
middle, and each provided with eight or nine strong and thick tubercles, which arc 
prolonged anteriorly into as many short ribs. On the last whorl, which is higher 
than the spire, these ribs disappear gradually towards the anterior termination. The' 
sutures are undulated according to the elevations of the ribs; the shell is otherwise 
perfectly smooth, save the fine striae of growth. The inner Up exhibits four obUque 
folds, the first of which on the edge of the canal is the smallest and the next the 
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strongest. Of this species we know only the figured specimen, which, although 
characteristic enough, is in many respects imperfect; the termination of the anterior 
extremity and the outpr lip no^ being preserved, have been restored in outlme 
according to their probable shape. 

Locality. —From a white sandy limestone near Nimyoor in the Triclimopoly 
disfiKct. 

Formation. —^Arrialoor group. 

XIV. MELO, Ehimphrey, 1797. 

(H. and A. Adams’ Genera I, p. 159 ; II, p. 616; Chenu’s Manual, I, p. 186.) 

• 

The veniricoae form and the calloac covering are characteristic for the species 
attributed to this genus, in which certain sub-divisions, at least two, according to the 
presence or want of spines on the posterior portion of the outer lip, must be allowed 
to be of great convenience; it would probably be better to retain only the species 
with the former character under the name Cymhiim. There are several upper and 
lower tertiary species, wliich belong to this genus, but the cretaceous species to be 
now described is to our knowledge the only secondary representative. It bears in 
every respect the characters of the genus, and is on the whole much like our 
Melo indica of the neighbouring seas, so much indeed, that this can be regarded as 
only an offspring of the fossil species. 

1. Melo PYEiyoBMis, Forhes^ sp. PI. VI, Fig. 9. 

18-16. Vohila jpyrif&rmu, Forbes, Trans. Ocol. Soc. Lond. VII, p. 130, PI. XII, Fig. 1. 

„ „ D’Orbigny, Gabb, Pictet and otbera. 

M. testa pyriformi, spira hreviasima, late conical calUmtate plus mimisve tecta ; 
anfractibm quinis, fere plants, sutura impressa sejimetis, primis mamillatis ; ultimo 
inflato, amiice valde prolongalo, atlenuato; superficie polita, Itevissima; aperiura 
elongata, postice acuta, anticc effusa; columella callosa, quadriplicata: plicis antke 
versus obliquioribus atque fortioribm. 

Spiral angle 90°—100°; sutural angle 5°—8°. 

Height of last whorl; total height (taken as 100) 0'80—0'90. 

This fine species approaches, as already stated, very closely to Melo indica, Gmel., 
one of the typical forms of this genus. Ae embryonal whorls are somewhat enlarged, 
resembling a mere globule; the others are nearly plane, and impressed along the suture, 
somewhat contracted about the middle; the last whorl envelopes the greatest por¬ 
tion of the previous, leaving a very short broadly conical spire visible. Usually 
there are only about five volutions present. The shell is very thick throughout, but 
especially along the suture, where it reaches high up on the preceding volution. 
In a perfect and probably full grown state, it was covered with an enamel coating, 
giving thus to the surface a smooth and polished aspect, in which case the sutures 
are marked with only obsoletely impressed lines. When this coating is removed, 
the fine striae of growth and also the sutures become clearly visible. 
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The callose inner lip exhibits four Jilaits, which become gradually more oblique 
and at the same time stronger towards the anterior emargination of the aperture. 
The first fold next to the canal is the least yisiblg on the aperture, although it is 
the strongest more intemaRy. The margin of the outer lip is somewhat enlarged, 
and, so far as can be seen^om some fragments, sharpened from inside. 

The largest specimen from Pondicherry is in the Madras coRection: it meases 
95 mm. in height and 65 mm. in width on the last Tolution. 

Localities. —West of KuRygoody and Pondicherry; not common. 

Formation, —^Trichinopoly and (?) Valudayur groups. 


XV. EICULOPSIS, Stoliezka, IBQI. 

Ficulop, testa pyr^ormi, antice attenuata, postice injUxta; spira hreussima't 
snperficie spiraliter atque transversim striata vel costnlata ; colmiella crassa, extus 
atque antice rngidata^ intus applanatat plhata. 

Under the above name, I propose to class the Indian species described and 
figured by Eorbos as Pyrula Pondickerriensis and figured by D’Orbigny as Pynila 
Carolina. The sheR exteriorly in form and appearance does not differ from typical 
species of Ficula as restricted {Pymla or Syootypm) being reticulated on its 
surface and having a very short spire. Wliilo, however, the columeRar margin in 
Ficula is very thin, it is in Fkulopsis very thick, extemaUy angulated, intcr- 
naRy flattened and provided with a number of pMts, of which the anterior are 
the stronger. This sufidciently justifies the placing of the genus among the 
roLVTiNJE. In this respect Ficulopsis may be said to combine the characters of 
Melo and Fulguraria^ agreeing with the former in general form and with the latter 
in its ornamentation, and especiaUy in the characteristic flattening of the anterior 
and inner portion of the columcRa. 

The aperture is very long and of the same shape as the sheR; anteriorly it is 
graduaRy narrowed, and at its termination no doubt emarginate (our specimens are 
not quite perfect at this point). It is diflicult to say whether the posterior notch of 
the outer lipt which exists in the species now described, ought to be included in the 
generic characters or not; it would probably be better not to do it at present, untR 
some other such characteristic forms have been made knoum. 

I am not aware of any fossR species, which could be fahly attributed to this 
genus, unless the Mtra pyruliformis^ described by MiiRer (Petref. der Aachner 
Kreide-formation, II, 1861, p. 23, PI. 3, Pig. 26) from the cretaceous deposits near 
Aachen, belongs to it, which does not appear uhlikoly. * 



85 


OF SOXJTHEEN INDIA. 

1. Fictjlopsis PoNDiCHEaEiENSis, Forbes^ sp. PL VI, Figs. 10 and 11. 

1846. Pyrvla Pondieh^rriensis, Forbes, Twns. QeoL Soc. Load. VII, p. 127, PI. XU, Pig. 19. 

1847. Pyrvla Carolina, D’Orbigny, Y 07 . Astrolabe et Z£14e, Pal. PL II, Figs. 34 ajid 35. 

1850. „ „ D’Orbigny, et oMctorum. 

Fuy. testa elongate pyrybrmi, ^ira hremssima^ imicronSta ; ultimo anfractu postice 
mfialOi cmtice prolongato atque sensim attenuato ; snperjicie costulis spiralibus atque 
trcmscersalibus fenestrata, costulis uUimis tenuioribus atque in speciminibm cuJ/uUis 
nonnunquam suboibsoletis; apertura perlonga, postice emarginata, antice late ^usa; 
labro ad suturam iminuato^ antice paululum expmnso, intus sulcato ; Icdiio callosOy 
quinque-plicato, antice crassissimOf ad marginem exteriorem angulatOy intus applanato. 

Spiral angle 110°. 

Height of last whorl ; total height (considered as I'OO) ... O Ol 

As regard the peculiar form of this species and its relation to others, we have 
already, in the remarks on the genus, noticed all that was needed. The five obUquo 
folds are very distinctly visible, and it is even not impossible that there may be 
more of them. They disappear on the margin of the aperture totally, wliieh misled 
Forbes and D’Orbigny to describe the species under Fymla. The anterior portion 
of the inner lip is very much angulated exteriorly and strongly thickened; the 
folds terminate over nearly its entire extent, as may be seen from the Fig. 10, PI. VI. 

The transversal ribs are in young specimens of nearly equal strength with the 
spiral, forming on the place where they meet slight tuberculations and dividing the 
surface in regularly squaiish lacunas. In more largely gro^vn specimens the .spiral 
ribs much predominate on the last whorl, occasionally alternating with secondary 
ribs. Besides these ribs there are strim of growth distinctly visible, being along 
the suture deeply insinuated and causing a similar cmarginatiou on the margin 
of the outer lip. There arc four volutions visible on the figured specimen 
from Pondicherry, but the uppermost are devoid of the shell surface, for which 
reason it cannot be ascertained, whether the apex was mammillated or not, but if it 
w'as, as seems probable, it could have been only slightly so, as compared with 
other voLVTiSM. 

Localities. —Pondicherry and W. of Kullygoody in Trichinopoly; at the former 
• locality the species appears not to be rare; at the latter only a single fragmentary 
specimen has been as yet procured. 

Formations .—Valudayur- and Trichinopoly- groups. 

XVI. FULGURAEIA, Schumacber, 1817. 

• {Vide Adams' Genera I, p. 1C5.) 

•• 

The principal' characteristics of this genus lie in the elongated form, spiral 
striation, uu/merom plaits about the middle on the inner lip, much produced anterior 
extremity with the columellax lip sharpened exteriorly and more or less flattened 
interiorly. 


Y 
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There are only three species known living, and for the Fulg. duhia H. and A. 
Adams propose the sub-genus Aurinia^ although there seems to he scarcely a 
necessity for this, when the number and form of the columellar plaits actimlly 
varies in one and the same species, as appears to he the case. 

The two species which we describe here under Fulgurcma do not differ as 
regard form and ornamentation in any way from Fulg.fulgiirat and they are hotfe dis¬ 
tinguished by the sharpened anterior margin of the inner lip. In the living species, 
the inner lateral flattening and the central thickening of the inner lip is by no 
means so clearly developed, but it is distinctly indicated, and its form in the fossil 
species can be compared only witS that of the living Fulguraria:. 

One of the species here described, the Fulg. elmgatay D’Orb., has only three 
nearly equally strong columellar plaits, and the other, Fulg. multistriatay n. sp., has 
four, three of which are stronger and the last posterior less oblique. Tliis—^the 
number of columellar plaits—can hardly he said to he a generic difference between 
the fossil and living species. I have for that purpose compared numerous specimens 
of the living Fulg. fulguruy and I find that there is a good deal of variation to be found 
in the form and number of plaits, although I never found them to he less than five. 
Some specimens liavc distinctly three principal folds; out of eight the two anterior, one 
between the first and second principal, and two behind the third being considerably 
tliinner; sometimes there are three smaller posterior and one between the second and 
tliird principal, so as to raise the number of columellar plaits to nine or ten. Other spe¬ 
cimens have the two first anterior small, the third is the strongest and more distant 
from the others, which amount to from two to fi,ve, becoming gradually thinner 
towards the anterior termination. Considering these changes of the plaits on one side 
and the great similarity of the entire shell on the other, I believe that the fossil 
forms ought not to be gencrically separated, for they must be regarded as the true 
cretaceous representatives of Fulguraria. 

Another point, which may be thought of great importance, is the thickening 
of the posterior margin of the outer Up, its partial insinuation and a corresponding 
curve of all the striae of growth below the suture. On account of tliis character the 
Fulg. elongata has been determined by E6mer and others as Fleurotomay and in some 
respects it recalls Borsmia. The insinuations of the striro of growth may be, how¬ 
ever, readily observed in the Uving Fulguraria fulgura too, and they are inseparably* 
connected with the posterior constriction of the whorls; the difference consisting 
merely in the striae being only a little more strongly developed near and at the 
margin of the aperture in large specimens of Fulg. elongata, than they usually *are 
in Fulg. fulgura. 

There are only very few tertiary species, which appear to belong to Fulguraria, 
but a good many of the cretaceous forms may be attributed to this genus, although 
they certainly require firet a carefiii comparison as to their characteristic affinities with 
Fulguraria. We may mention Mitra Murchisoni, Muller. (Petref. Aachner Kreidef. 
1851, II, PI. Ill, Pig. 23), if it be really different from the Fulg. elongata, D’Orb,, 
about which serious doubt must be entertained; Volut. Navarroensia, Shumard (Gabb, 
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Pal. Calif. 1864, I. PI. 19, Fig. 66), also a similar species to Fulg. elongata, but 
apparently with the transverse ribs very slightly marked, and the whorls posteriorly 
less constricted; Valuta deperdita^ Sow. (Binkhorst, Monograph Gast. et Ceph. 
Limbourg, 1861, PL II, Fig. 7 and PI. 6“^, Fig. 1); Volutil. Eufaulenmt Conrad, 
(Jour. Acad. nat. sc. Phil. 2 Ser. IV, p. 286, PI. 47, Fig. 1^) and others. 


1.— Fulgubabia elongata, jyOrhignyy sp. PI. VII, Figs. 1—9. 

1843. Valuta elongata, D’Orbignj, Pal. Fran?.. Cr4t. II. p. 323,1220, Fig. 3. 

(non Fasciolaria elongata, 'iSow. 

1846. „ TriehinopolUetms, Forbes, Trans. G«ol. Soc. Lond. VII 133, PI. 15, Fig. 5. 

I 860 . VoltUUitJieB elongata, D'Orb. sp.; Stoliczka, Sitzb. Akod. Wien, Lll Bcvision etc. p. 74, with references 

to previous authors. 


Fulg. testa fusiformi, elongatoy spira plus minusm externa ; ultimo anfractu 
maxima, pastice suhinjlata, antice valde attenuata; anfraciibus anmmis ad sutu- 
ram valde canstrictis, infra cantractianem angulatis atque infra transnersim castatis ; 
castis 12-16 in una circuitu, ad angultmi plus minusve elevatis seu suhtuherculatis, sin^ 
gulis in media ultiml anfractus atque Oinminis prape aperturam evanescentibus ; super- 
ficie ^iraliter crasse-slriata ; striis elevatis acutis, eequidistantibus, ad suturam nannun- 
quam plus numerosis atque tenuiarilms ; apertura langissima, pastice subeffusa ; labra 
pastice ad marginem calloso, parum insinuata, ad medium atque antice subacuto 
undulateque marginato ; labia callosa, ad medium tripUnaio, extus in margine colu- 
mellari valde angulalo, intus lateraliter plana, ibidem atque pastice Icevissimo. 

In my revision of the Gastropoda of the Gosau-formation, quoted above, I have 
given a list of synonyms of aU the forms which have most probably to be referred to 
this species. I have added here the V. Ti'ic1mwpolilemisoi’¥or)a&&‘, as, although with 
some doubt, I can scarcely tliink that Prof. Forbes could have had another fragment 
before him. Among aU the fossils of our very extensive collection from the Trichi- 
nopoly district, there is none other to which it could be referred, and I have figured 
purposely similar specimens on PI. VII, Figs. 6 and 6, which arc evidently very like 
Forbes’ representation, save in the size. 

The above description refers to the numerous specimens in general, but there are 
several veiy marked variations to be recorded. We figure the principal of these, and 
although it would appear that there could be no great difficulty in distinguishing at 
least three distinct species, we arc fuUy convinced that it is impossible to do so, 
except by ignoring all the intermediate forms. We have compared several himdred 
specimens from the Trichinopoly district, and aU of them agree in the specified 
characteristics. The spiral striae, being usually on the last whorl all of equal 
strength and distant from each other about twice their thickness, are very charac- 
• teristic. Occasionally they become obsolete in large specimens, except on the anterior 
portion of the last whorl (see Fig. 6), or in other more inflated specimens they 
alternate with somewhat thinner ones (see Fig. 7). The striae of growth are occa¬ 
sionally more strongly marked and partially intersect the spiral .striae. On the 
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csontracted portion of the whorls next the suture they are always distinct, often 
laminated and bent inwards, according to the tliickened margin of the respective 
portions of the outer lip. On this same portion of the whorls, the spiral striro are 
occasionally more numerous and finer; sometimes there are only three of them, 
equally distinct, or even two only close together near the suture; rarely they are 
wanting entirely. All these variations are not at all connected vdth the form o:^ the 
shell, but they depend very often upon the state of preseiwation, or on the age and 
on the strength of the stri® of growth. 

On larger grown specimens the posterior portions of the outer lip remain so 
strongly marked, that they cause every other ornamentation to become obliterated 
(see Pigs. 4,9a.). The antrador portion of the outer lip is sharpened, and according to 
the elevation of the exterior stri® undulating on its margin and internally sulcated. 
The inner lip is tliickened, and its callosity often extends over the entire fore-part of 
the last whorl. There are, without exception, so far as has been observed, only three 
oblique folds present, and the interior portion of the columella is very much flattened, 
flanking the side of the aperture nearly perpendicularly and bearing the folds so 
far internally, that there is barely a trace of them perceptible in the apertural space on 
the perfect shell. The embryonal whorls are smooth, but not so markedly enlarged 
and papillose as usually in the volutinm or in the recent Fulgwraria. 

We come now to the variations in form, and in this point of view we are able to 
distinguish three principal varieties. 

Far. a.—The spire is short with an angle of from 65—80 degrees, the posterior 
portion of the whorls along the suture is concave, thq angle below sharp, tuberculatcd 
in young specimens in consequence of the elevated terminations of the transverse ribs, 
( see Pigs. 8 and 9 ), the tubercles disappearing perfectly in full grown specimens 
and being replaced by a smooth keel {vide Pig. 5). This is a very common variety 
throughout the upper beds of the South Indian cretaceous deposits. ESmer’s first pub¬ 
lished figure of this species refers to this variety. ( Vide PI. VII, Pigs. 4, 6, 7, 8, 9.) 

Far. 6.—^The entire shell is slender, the spire produced, the stri® on the con¬ 
tracted poiiiion of the whorls usually 6-0, and on the last whorl distant transverse 
ribs sharpened on the keel in young, and indistinctly tuberculatcd on larger grown, 
specimens. D’Orbigny’s and Zekeli’s figures refer to this variety. (Vide PL YII, 
Pigs. 1 and 2). The Mitra Murchisom of Muller could also belong to this variety. 

Far. c .—Shell very much elongated with numerous fine spiral stri® on the 
contracted portion of the whorls, the other stri® on the last whorl from the first not 
very thick and usually soon becoming more or less obsolete in more largely grown 
specimens. Keel more distinct in elder specimens than in smaller, the transverse 
ribs less except on the keel itself, where they form pointed tuberculations. ,( Vide 
PL VII, Pigs. 3, 6.) 

Each of these varieties, although not strictly confined to certain localities, may 
be said to prevail at one or the other. The Far. a. is most common at E. of 
Alundanapuram, W. of Kullgoody and E. of Anapaudy; the Far. b. near Koloture 
and Veraghoor; and the Far. c. near Serdamungalum. The species is in general very 
common throughout the Trichinopoly district, and there are several small specimens of 
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it in the Madras Museum marked with a new specific name, apparently in Mr. Kaye’s 
or Cunhfife’s handwriting. These seem to have been procured subsequently to 
Prof. Forbes* examination of the fossils, and are probably not from Pondicherry, but 
from the blueish sandstones near Garudamungalum or Scrdamimgaltun. 

LocalUiea .—^The above-mentioned are the principal localities within the Trichi- 
nopoly group, where it occurs nearly exclusively. There are only a few specimens 
firom South-West of Shutanure, which locality lies, according to Mr. Blanford’s map, 
within the Ootatoor group, but close to the boundary of the Trichinopoly; a few 
specimens are from the cast of Veraghoor and south of Arrialoor out of the 
Arrialoor group. 

Formations .—^Principal position in the Trichinopoly-, doubtful in the Ootatoor-, 
but more common in the Arrialoor-groups. 

This species is well known in Europe from the middle cretaceous deposits. 
It occurs throughout Northern Germany from Eastern Gkilizia towards Aachen and 
the Rhine, and is common in the deposits of the Alpine Gosau-formation. D’Orbigny 
described his specimens from Uchaux, and in his “ Prodrome” he places it in the 
Mage Turonien. It has not, so far as I am aware, been noticed in England, but a 
similar species is known to be very common in North America. 


2. Fulguraeia multisteiata, Stoliezka. PI. VIII, Figs. 1—3. 

Fulg. 'testa fusiformi elongqta, anfractilms postice prope suturam constrictis, 
excavatis, infra constrictionem angulatis ; ultimo maximo, aubventricoso ; omninis trans- 
versim tuberculate-costatis^ costis ad angulum terminantihnsy m ultimo ctd medirnn 
eramescentdiuSi spiraliter striatis^ striis nmnerosiSf—imprimis postice,—prope sutwram 
nonnullis crassioribm; labio calloso, ad medium quadriplicato, pliMs cmticis crassiorU 
bus, obliquioribus atque magis distamlibus. 

Spiral angle 50°. 

This species is proposed for a series of specimens, which in general form 
agree with the preceding Fulguraria elongata, D’Orb. They differ by a larger number 
of spiral striae, these being thinner and placed closer to each other, and by having 
four columellar plaits, instead of three. The anterior of the four is somewhat more 
distant than the other three among themselves, and is the most oblique. Interiorly 
all the plaits are comparatively much more oblique than in Fulg. elongata, and there 
is occasionally a thin fifth fold next to the last posterior. The columella is equally 
flattened internally, but externally apparently not so much angulated, except close 
to the anterior extremity. 

Locality. —^E. of Anapaudy; apparently not very common. 

» Formation. —^Trichinopoly-, close to the boundary of the Arrialoor-group. 


z 



90 CEETACEOUS GASTROPODA 

XVII. ATHLETA, Conrad, 1860. 

{Fide Jour. Acad. Nat. Sc. Phil. 2d. eer. Vol. IV, p. 292, PI. 46, Fig. 82.) 

Conrad gave the above name to a very characteristic fossil, meaning it as a 
sub-genus of Fbluiilithea, from which, however, the species figured by .him differs 
essentially in having the anterior extremity little produced, scarcely half as much as 
in the typical Volntilithea, the anterior fermination being moreover truncate as in 
Soapka or Valuta. Gabb (Proc. Am. Phil. Soc. VIII, 1861, p. 160) quotes the 
species as VolutilUhea leioderma, Con., without referring to the sub-generic distinc¬ 
tion at all. We cannot pronounce any opinion upon the American fossil, but the 
character noticed by Conrad seems to be not so unimportant. Conrad says, loc. cit. 
“ labrum slightly notched or sinuous at the superior extremity,” and further “ the 
suture covered by a deposit as in the genus Ancilla^' These differences are very 
marked in two of our cretaceous species. Both margins are united by a callus, 
producing on the aperture a distinct posterior canal, the end of which is often 
prolonged in a furrow below the suture, which itself is covered by the callosity 
of the inner lip. One of the species, the Vol. purpuriformis, of Forbes {Fuaua id. 
D’Orbigny and others), resembles very much recent species, which arc referred 
by Adams to Harpula (remarkably distinct from Valuta, {aenau reatricto) and 
the other bears much resemblance to Enccta, Adams (which ought to be kept 
distinct from Lyria proper, not regarded as a sub-genus only, according to Gray). 
I am rather sorry that I have none of these living shells to compare with ouf 
fossils, but so far as their characteristics or thewe of other sub-divisions of the 
roLUTTNjn have been noticed, they seem not to exhibit these peculiarities, and I 
should think that if they existed, they could not have been overlooked. 

The distinction from VolutilUhea must certainly be recorded, and it remains 
only doubtful whether the species can be classed with ITarpula, Swainson, or in a 
separate genus. 

The character, as deduced from the three cretaceous spedcs known up to the 
present, may be put thus : 

Athl. teata omte-conica, elangata, apira hrevi; ultimo cmfractu ventricaao, antice 
pauhm prolongato, truncaio atque emarginato; apertura ovali, antice late- poatice 
anguate-effuaa, margmibua poatice calloaia, unitia; callodtate auturam tegente; lahio 
antice plicato, poatice laimaaimo, plicia anterioribua fortioiuhua, numeroaia. 

Conrad mentions in Ath. leioderma four columeUar plaits; one of our species 
has three and the other five plaits, although there may possibly be found to be one 
more in each of the two spedes. The same author refers to Athleta the Valuta 
Tuomeyi (ibid PI. 47, Fig. 35), which belongs to the same group as Volut. rariapma, 
Lam. and others, and which, I rather believe, ought to be classed in a separate 
genus. 
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1846. Vohia purpuriforrms, Forbes, Trans. Geol. Soo. Lond. Vn,p, 130, PI. 12, Pig. 2. 

1847. Fuaua ponderosue, D’Orbigny, Yoj. Astrolabe et Zdlee, FaJ. FI. 2, Fig. 33. 

* 1850. Fimu „ D’Orbigny, Prod. II, p. 229; idem Gabb, Pictet, and others. 

Athl. testa ovata; spira brevi, actmimta, apke papillari; ad^raotibrn 6—7, ad 
suturam impressis, pins mmusve contractis sen lente excamtis, ultimo ventHcoso ; super- 
fide spiraliter sulcosa, sulcis m ultimo anfractu seniorum specimmum subobsoletis; 
apertura ovata, postice amta, svhcmialimlata, antice emarginata ; canali recto, ad ter- 
minationem margme paulwm rejlexo; plicis columellaribus quinis, anticis maxmis, 

^iral angle 75°—85°; sutural angle 9°. 

Height of last whorl : total height of shell (taken as I'OO) ... 0‘73—0*80. 

SlioU elongated ovate, with a pointed spire, consisting usually of six volu¬ 
tions, the uppennost of which are smooth, mamillated, and the succeeding always 
more or less contracted and consequently excavated along the suture. The last 
whorl is ventricose, especially in adult specimens, embracing more than two-thirds of 
the previous whorls and leaving only a comparatively short spire visible. The young 
shell is all over spirally sulcatcd, the sulci being all of equal width, except a few 
near the suture, where they are placed closer to each other. With advancing age 
the shell becomes more or less covered with an enamel coating, the sulci become 
broader than the elevated interspaces between them, and gradually disappear totally 
OH the median portion of the whorls. 

The aperture is enlarged ovate; the outer lip gradually becomes thinner 
towards the margin; the inner lip is posteriorly considerably thickened, especially 
where it unites with the outer Up, forming a slight canal. This callosity, arising 
from the united margins of the outer and inner lips, covers the lower portions of 
aU the preceding whorls. On perfect specimens only the three anterior folds are, 
slightly perceptible, but a little farther internally I have traced two more, and it 
is possible that one or two may still be shown to exist in full grown specimens. 
The anterior folds are the strongest, as in aU other voluttnje. The eanal is 
pretty long, and although it has not been observed quite perfect, there cannot be a 
question, that its margin has been somewhat reflexed upwards, and deeply emargi- 
nated, in which point this species appears to resemble rather more some of the 
Cassididjb than of the volutinje. D’Orbigny has been certainly misled in placing 
the species under Fustts, because Forbes has neither mentioned nor figured any colu- 
mellar« plaits. D’Orbigny’s Fusus ponderosus, figured in the Paldontologid of the 
Aslxolabe, can certainly apply only to the same species. 

Localities. —^Pondicherry; neighbourhood of KuUygoody and between Andoor 
and Veraghoor; common, but very rare in good preservation. The shell of the 
specimens from KuUygoody is often covered all over with small round holes, pro¬ 
duced by some kind of shell-boring Amorphozoa. 

Formation. —(?) Valudayur- and Trichmopoly-groups. 
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2.—Athlbta scfiOBioiri4TA, Stoliazha. FI. VIIJ, pig. 8. , ■ . . < 

• « 

Ath. testa ovata,'croBsat spira brevi; a^ft'oct^us qumiSt^r^e plmiSt i», media 
parmn exoamtiSf sutvra impressa cmaliculata sejunctw; idtimo a^raotu ventricoso; 
supet^fieie eosiis spiralibus atque tranaversalibus fen^iratai "scrddiditlata; *apertwra 
ooate^longata, postice acute effusa, antice emargmata ; lahro ad ierminatimevA^os- 
teriorem crasse dentato ; laUo calloso, partem inferiorem ultmi m^wtm Jere totam 
tegente^ antice triplicato. 

Spiral angle 82”; satoral angle 5”. 

Height of last whorl ; total height (considered as I'OO) ... 0'70. 

The shell is composed of only five volutions, the last of which is ventricose, 
and enveloping the previous one to a great extent. The surface exhibits broad 
transverse and spiral ribs giving it a coarsely reticulated structure. Below the first 
sutural rib and the next stronger, there is on the last whorl a large interspace left, 
which having in the middle only one or two much finer ribs, forms a kind of a broad 
and shallow sulcus, remaining distinctly marked on all the previous whorls, where 
only the two ribs bounding the excavation on either side are present. Of the con¬ 
vexity of the last whorl nothing is seen on the upper volutions. 

The sutures are deeply impressed, canaliculated. The outer lip is sofuewhat 
sharpened on the margin, and is on its posterior termination strongly thickened 
tooth-like. The inner Hp covers the greater part of lower or front portion of the last 
whorl. Both margins are on the posterior canal united by callosity, and the canal 
itself remains visible on the entire last whorl, forming a similar narrow impression 
parallel to the suture and gradually uniting with the latter. There are only three 
oblique and nearly equal folds visible in our specimen, otherwise the species resem¬ 
bles much Vol. cassidulaf Reeve (Monog. Volutidae, 1851, FI. XXII, Mg. 60) 
Japan seas. 

Itocalitg. — W. of KuUygoody in Trichinopoly; the single as yet known and 
figured specimen occurred in a soft whitish sandstone. 

Formati ^.—Trichinopoly group. (?) 

Xyill, VOLUTILITHE8, Swainson, 1831. 

{Vide Adams' Genera I, p. 167; Chenu's Manual I, p. 190, and others.) 

If is well known that a large number of fossil tertiary and cretaceous species 
bdongs to this genus, of which a single recent species has been found at a great 
depth near the Gape of Good Hope. The most striking difference of this genus 
from other roLvnyjs is the prolongation of the anterior extremity of the sheR into 
a canal, being notched at its termination as in othej^ rotunNM. In form, it must be 
granted, the VoUitUUhes are most nearly related to Falgwraria^ and strictly apeakihg only 
the peculiar form of the inner lip in the latter remains as a characteristic distincrion.* 
from the former. It was originally intended to establish the new genus only for the 
recent species and those fossil forms which agree with it in the granular or spimdose 
and reticulated markings of the shell surface. The palseontologists soon availed 
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themselyes, howeTear, of the opportimily of the new generic, distinction, regarding the 
omamentation as unimportant and admitting only special reference to the characteristic 
form of the shell. ' This is in many, cases quite correct, but it is well known, that the 
kind of omamentation often, carries -^Hth it such changes in the character of the 
shell and thus anticipates the existence of organs, which are often recorded as generic 
distinctions. There are at least 35 cretaceous species known, which belong to this 
genus, and the number of tertiary is stiU larger. It will soon be necessary, if those 
species come to be properly classified, to direct attention to these and similar dis¬ 
tinctions, and to group them in a way similar to what has been already done with 
the genus Voluta itself. 

The number of columellar plaits varies in the fossil species usually between two 
and three, the latter being the most common, but the finer plaits seem to be often 
obliterate in a fossil state. The gradual and moderate prolongation of the anterior 
extremity and the shortness of the spire are often the only exterior distinctions which 
can be noticed between VolutilUhea and Fasciolaria. 

1, VOLTJTILITHBS LATISEPTA, StoliczJca. PI. IX, Figs. 1 and 2. 

Vol. teaia ovate elongata, spira brevi ; anfractihm quinis seu senis, primis lam- 
gatis, ultimo maccimo^ mhlnflatOi onminia transversim coatatis; costia tenuis, 8—10 
in wno circuitu, parmn obliquia, ad auturam fore obsoletia, supra medium maxima 
elevatia, oraasioribua atque non-punquam aubtuberculatia, antice in ultimo awfractu 
obaoletia; auperfide atriia tenuisaimia apiralibus tecta; columella trea plicaaper- 
obliqua^, tenuea exhibente. 

Spiral angle 44°—46°; autural angle 12°—13°. 

This shell, in many respects recalls V. Casparini, D’Orb., from the European 
cretaceous deposits (vide Pal. Prang. PL 220, Pig. 5, and Sitzungsb. Akad. Wien, 1865, 
Vol. LII, Revision etc. p. 72) differing from it by a generally smaller number of trans¬ 
verse ribs, shorter spire, but comparatively higher and less numerous vAorls, and by 
having the three columellar folds much more obliquely placed. The embryonal whorls 
are somewhat enlarged, thickened, convex and smooth. The shell surface, when well 
preserved, exhibits on the other whorls very close and fine spiral striae crossed by as 
many lines of growth, assuming on this account an irregular undulating course. The 
margin of the outer lip is thickened and smooth; the aperture posteriorly pointed; 
the inner lip thin. The ribs on the upper whorls are somewhat more numerous 
than on the last. It is possible that Prof. Porbes meant this species under his Vol, 
aeptemcoatata (1. dt. p. 131, PI. 12, Pig. 3), but nothing approximately certain can 
be made out of his figure or description, although this is the only way in which I 
•can offer any signification for the species referred to. 

Locality. —^N. and 8. of Cumalypooram, 8. W. of Arrialoor, in Tnchinopoly 
district; does not appear to be a common shell. 

-Arrialoor group. 
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2. YoLumiTHBS A00UMX7LATA, Stoliczka, FI. IX, Pigs. 3 and 4. 

K testa ovafe-elongata, spira hrevi, qmrtam partem totim altitudmie formawte ; 
anfractibm senia aeu aeptenia, accumulatia: primia d/uohvs teretibua Icevigatiaf ultimo 
aupra i/nfiatOt cmtice mlde attenuatOy onminia comeana, tranaveraim coatatiSy apiraliter 
minute atriatia; coatia 16 — 18 in uno cirouitUy ad auturaa aubangulatia j columelh ad 
medium tripUcata: plicm obliquiSy medicma craaaisaima. 

Spiral angle 60°-<-75°; Butnral angle about 10°. 

The short spire, consisting of about five whorls only, these being strongly 
convex, the thickness of the posterior and the attenuated prolongation of the 
anterior portion of the last whorl, fiirther the numerous transverse ribs, varying 
from 16 to 18, and the three oblique columeUar plaits, of which the middle is the 
strongest, can serve as the principal distinctions of this species from VoL Caapariniy 
D’Orb. and Vol. latiaeptOy n. sp. 

The embryonal whorls are as usual equally smooth, but they are not so high 
and are much more strongly convex than in V. latiaepta; the posterior portion of the 
inner lip appears to be also thicker in the present species. The surface is finely 
striated spirally and the strise become coarser with the size of the shell, or rather 
the impressed lines become more distant and somewhat deeper. The ribs on the 
upper whorls, next to the smooth embryonal ones, are more numerous, thin and 
more oblique, while the following are straight or even somewhat bent in the opposite 
direction (to the right); on the last whorl they are slightly fiexuous and disappear 
soon below the middle of the height. • 

I am not convinced that this species is not identical with Vol. d'Orbignyanay 
Muller (Petref. Aachner Xreide-form. 1851, II, p. 40, PI. 6, Fig. 27); in all respects 
it is most nearly related to it, and difiers only by a shorter spire and greater number 
of columeUar plaits. MiiUer says, that his specimen is “ perfectly preserved,” and 
with two columeUar plaits only, whUe our specimens have distinctly three plaits, if 
the number may not be found to be increased by a fourth posterior one. 

Localities. —^NearOlapaudy, Andoor, E. of Anapaudy, and 8. of Serdamungalum; 
although not rare, no specimen has yet been found perfect with the outer lip. 

; Formation. —^Trichinopoly group. 

3. VoLUTiLiTHES MTiEiCATA, ForbcSy sp. PI. IX, Fig. 5. 

1846. Volvia muricata, Forbes, Trans. Geol. Soc. Loud. Yll, p. 131, FI. XII, Fig. 4. 

1850. „ mlmmieata, D’Orb., Prod. II, p. 226; idem Gabb, etc. 

Vol. teata ovatay antice attenMatOy poatice apice acutUy mflatUy apira brevi; an- 
fractibua paucisy tranver^m atque apiraliter coatulatia; coatulis primia fortioribmy in 
ultimo at\fractu cmtice evaneacentUnu ; ultimia acutiSy aupemia craeaioribuay duabua 
prope suturam aulcia latioribua aejunctiSy aolum in anfractibua auperioribua cm^icuia ;, 
apertura cmguata ; UMo ad medium 4*5 plkato, plicia anterioribua fcn'tioribua. 

Tliis species has a remarkably short spire with an angle of about 90 degrees, 
and the last whorl, which becomes anteriorly graduaUy thinner, measures nearly 
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three-fourths of the total height. There are about 14 transverse ribs on the last 
whorl crossed by numerous spiral ribbings, which have posteriorly a sharper margin, 
so as to follow each other like scales. The two uppermost spiral ribs are stronger 
and separated firom each other and from the lower ones by broader sulcations; 
the suture presents a tuberculated margin, swollen up and mostly obliterating 
the elongations of the transverse ribs; the two spiral ribs are the only ones 
visible on the upper whorls, where they besides exhibit very fine spiral striae. The 
inner lip exposes four or five not very oblique folds, of which the second anterior 
is the strongest. 

Locality. — "SSf. of Kullygoody in whitish soft sandstone; apparently a very 
rare shell. Forbes described his specimen from Pondicherry, but whether &om the 
Arrialoor or from the Valudayur beds remains to be proved. 

Formation. —^Trichinopoly group (?). 

4. VoLUTiLiTHES aAi>ULA, Sowcrby, sp. PL IX, Fig. 6. 

1846. Volvia radida, Sow. Forbes, Trans. Geol, Soc. Lond. VII, p. 133, FI. 12, Fig. 9. 
idem D’Orbignj, Gabb, Pictet, enl others. 

Vol. testa elonyate-ovata, apira brevi; via: tertiam partem totiue altitudinie 
formante^ a/nfractibm fere planisy ultimo ventricoeo^ maximo; euperficie coatuli^ 
(18-22) transfoeraalibua atque suloia spiralibua fenestraiUt anterioribm plus minusve 
granulosis seu spinulosis; apertura elongata, lat^aliter compressa^ postice aoute 
angulata, antice late effusa ; labro*ad marginem undulato ; lahio tenui, antice ad mar- 
ginem duabus plids obliquis omato ; canali longo^ mpra paulum recurvo. 

Spiral angle 60sutural angle 10.° 

Height of last whorl : total height of shell (considerod as I'OO) ... 0*73 

Shell elongated, ovate, consisting of about six nearly plane volutions, of which 
the last is somewhat ventricose, occupying a little more than two-thirds of the 
total height. The surface is more or less distinctly granulated. This ornamenta¬ 
tion arises, as in other similar species, from the undulating margin of the outer lip, 
which is somewhat produced and bent outwards. This raised margin is, as the 
growth of the shell proceeds, retained and forms on the surface transversal tuber¬ 
culated ribs. It depends then very much upon the state of preservation, whether the 
transversal or spiral sulci are more or less obliterate, and according to these the tuber¬ 
culated elevations form more or less distinct transversal or spiral ribbings. When the 
tubercles are worn off, the surface appears regularly cancellated. In this state the 
present species is very like the Vol. nitidula, Muller (Petref. Aach. Kreidefonn. 1861 
II, p. 41, PI. 6, Fig. 26), from the cretaceous deposits of Aachen and it is very doubt” 
ful, whether this is different at all, as it has only two columellar plaits, like in the 
TVidian form under description. On the upper volutions there remain generally not 
more than four or five spiral rows of the tubercles exposed, and the uppermost 
is usually separated from the others by a deeper sulcation. The transverse ribs are 
on the fijfst three or four volutions slightly developed, while the spiral granulated 
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rtrise appear more strongly marked. The aperture ig narrow, pointed postoriarly and 
broadly emarginated anteriorly; the canal is rather long and bent to the left side (in 
view) and somewhat upwards. The inner Up exposes on the margin two obUque 
plaits only, post^orly it seems to be so thin that the granular structure of the underly¬ 
ing surface appears 'quite distinct, although some smaller posterior plaats were pro¬ 
bably present. It is even possible that a third thinner plait exists between tUb two 
stronger ones. The peculiar bending of the canal leaves the determination of this 
species as a Volidilithes uncertain. There are several species ( V. Ima and Umopaia) 
in Europe and North America, which in form and structure of the shell exhibit 
scarcely any difference from this. Of cretaceous it will be necessary to compare 
with our Indian fossil weU preserved specimens of F. feneatra/ta, Zek. from the 
Alpine Gosau-formation (vide Abhandlg. der geol. Eeiohs-Anstalt, Wien, I, p. 76, 
f. 13, Fig. 6, and Sitzimgsb. Akad. Wien. Vol. LII. Eovision &c. p. 71). 

Locality.-^^rora. a blueish and white sandstone near KuUygoody inTrichinopoly 
district several specimens have been obtained. Forbes states the loc. Pondicherry 
and notes it as apparently abundant. One specimen from the Madras Museum 
marked with the same locaUty agrees in mineralogical character fuUy with the 
KuUygoody sandstone. It is probable, however, that the KuUygoody beds are 
represented near Pondicherry, classed by Blanford in the uppermost group, and 
that these beds have to be referred rather to the Arrialoor than to the Trichinopoly- 
group, if on other grotmds the distinction between those two groups is either possible 
and necessary. • 

Formation .—^Trichinopoly group, (P)—according to Mr. Blanford’s map. 

XIX. LYRIA, Gray, 18t7. 

Adams^ Genera I, p. 166, II, p. 616; Chenu’s Manual I, p. 190; Crosse in Journal de ser. 

3, Vol, VI., p. 105 ) 

The genus Zyrta was first estabUshed by Gray for those JSfi/ra-like Volutee 
which have a large number of columellar plaits, the two anterior of these being the 
strongest, and the posterior portion of the inner lip provided with a large number 
of short cross-plaits or folds. It is a very marked and characteristic genus, which 
next to Volutilithea has the most numerous representatives in eocene rocks; cre¬ 
taceous species are as yet scarcely known, at least there is a great difficulty in 
attributing any of those which have been described, to it. 

Gray has distinguished, besides Lyria (proper), a sub-genus Sarpella and 
accepted Fhueta. Sarpella ought to differ in having numerous small grooves on tho 
inner lip. The fact appears to be that the interstitiie of the short posterior plaits are 
somewhat brooder in Lyr, (Harpella) coatata, Swains, {lyrata Humph.), than usual, the 
plaits themselves being somewhat obsolete. The I^r. JDeleaaertiana, Petit, has this 
character not nearly so distinct, and it is in fact scarcely possible to give any othdr 
generic distinction fi*om Lyr. rnUraformia, Lam. The genus Lyria, as stated by Messrs. 
Adams in their * Genera’ ought, we believe, to be retained. The distinction of JSneata, 
Adams, would appear more desirable, the respective species being besides characterized 
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by a strong tooth on the interior margin of about the middle of the outer lip, but if 
species like VohUa harpa, Barnes, are to be transferred to LyrUit this character 
could no longer be of any importance. Most of the species are otherwise well 
characterized by a thick solid shell, a short spire and usually ribbed whorls; they 
approach in this respect most nearly to the mztbin^. 

In a recent paper in the * Journal de Conchyliologie’ (1866. 3 ser., VI. tom. 
p. 106), Mr. Crosse re<established fully the genus Lyriay and recorded all its pecu¬ 
liarities, affinities to, and distinctions from, other allied genera. 

One of the most important characters which has been added to those already 
specified by Dr. Gray and Messrs. H. and A. Adams, was the discorery of a narrow^ 
elongated and homy op&rcnlwm in I/yria delioioaa, Montf. and I/yr. harpa, Bames. 
In a still more recent note (Joum. Conch. 1866, Smc.Ser. Vlmc. tom. p. 335), 
Mr. Crosse records the interesting fact, that the operculum of I/yt. delicioaa has first 
nearly a central and in more advanced age a mhapioal nucleus. Mr. Crosse draws 
the very natural conclusion, that most probably all the other species of Lyrut 
possess a similar operculum. The author summarises liis remarks in the following 
characteristics of the genus: 

“ Testa ovato-ohlonga, mitr\fomm, craasimcula, plerumque (sed non semper) lon- 
** gitndinaliter coatata; apertura aubovata, leviter atricta; margine columellari ad 
“ basim valide hipUcato, deinde plida parcimculis, plus minusve numerosia munito, 
**mterdum ad parietem unidenticulato, margine dextro extm turgido, peculiariter 
^Hnjlaio, ad limMim aimplice, acuto)* 

“ Opercnlim ovato-elongatum, tentmculum, comeum, anpra concentrice aed 
“ maqualiter rugoao-atriatvum, drca rmcleum dextroratm nec procul ab apice aitum ; 
“ anbtua annulare.'* 

“ Animal ignotvmP 

Mr. Crosse enumerates 14 species of recent l/yriee, three of them, however, arc 
doubtful, namely Vol. guttata, Eeeve, V. cyllen\formia. Sow., and V. Quildingi, Sow. 
Should the separation of the genus JEnata be found necessary, they have to be 
transferred to it; the other 11 species are quoted as true Lyriee, among which the 
X. milrceformia and X. Beleaaertkma are probably the best known representatives. 

From the cretaceous beds of South India, we have to notice three characteristic 
species. 

1. •^thia FORMOSA, StoUezha. PI. IX, Figs. 7 and 8. 

Lyr. testa ovate-elongata, utrinque acuta, apira ultimo anfractu hremore; an- 
fractihua parumcomexia, tranaveraim costulatia ; coatulia 14-18 in uno drcuUu, prope 
rectia, ^oatice ad auturam duobua sulcia ^nralibus interema; ultimo cmfractu antice 
apiraliter minute-aulcoso; apertura anguatissima, antice atque poatioe acuta; labio 
^ultiplicato : plica antica ad marginem canalia maxima, poatida aensim tenuioribm. 

Spiral aiLgle 57“; sutural ouglc 11“. 

Height of last whorl : total height of shell (taken as I’OO). (kSS. 

This species can be readily distinguished by the large number of transverse ribs, 
which vary from 14 to 18 in one volution and are along the suture crossed by two 

2 B 
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successire impressed lines, so as to cause in some respect the formation of two rows 
of small tubercles. The antmor portion of the last whorl is numerously and finely 
sulcated. The inner lip exhibits many oblique folds, of which the posterior 
ones are very thin and only the last anterior is considerably stronger, while in the 
living species of Lyria there are usually two stronger anterior folds. The.8pecies, 
althoi:^h not rare, does not seem to attain a large size; the usual being ISmift. in 
height and 8mm. in width on the last whorl; the elongated and on both ends pointed 
form of the shell being apparently very characteristio. 

Locality. —^Ninnyoor in Trichinopoly district; occurring in whitish sandy Hme- 
stone. 

Formation. —^Arrialoor group. 


2. Lteia ceassicostata, Stoliczha. PI. IX, Kg. 9. 

Lyr. testa elmgaia^fimformi; anfractihus mhconvexiSf coatis tranaversalibm 8—9 
in imo circuitUf craasiSf prope rectis, in svperjicie apiraliter minutmime striatis; 
ultimo apira vix altiore ; apertura valde compreaaa ac elongata / margine mteriori 
incraaaato, plicoao: plicia (mterioribua fortioribuaj poateriorihua brevioribua. 

Spiral angle about 32°; sutural angle 15°. 

This is a veiy peculiar species distinguished by a great thickness of the shell, 
and although known only from the imperfect specimen figured, it is so very charac¬ 
teristic, that even small fragments could be again recognised from this. The num¬ 
ber of whorls amounts to six or seven, each having 8 to 9 transverse, very thick ribs, 
extending from one suture to the other, being only slightly bent and nearly per¬ 
pendicular ; on the last whorl, which appears to have been somewhat higher than 
the spire, they are anteriorly recurved and terminate on approaching the inner 
lip, along which there is a thick swelling, indicating the presence of a strong 
emargination of the aperture on the anterior extremity. Hie entire surface is 
covered with veiy fine spiral striae, besides which striae of growth appear more or 
less distinctly marked. The aperture is long and narrow, and according to the 
bending of the canal curved in a similar manner. The outer lip, as well as the 
anterior termination of the <^al, are not perfect in our specimen, but the plication 
of the inner lip exhibits the characters of this genus pretty well; ^e inner margin 
heing folded in its entire extent. The folds increase in thickness towards the anterior 
extremity, the second one being apparently the strongest, the first anterior some* 
what less in strength. 

Gomarapolliam (North of Artialoor) in Trichinopoly district; out 
of conglomeratic siliceous sandstone. 

Formation. —Arrialoor group. 
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8. Ltbia GBAiniLosA, Stoliczka. PI. IX, Figs. 10 and XI. 

L, testa elmgiUa; a/t^ractihus st^fconves^is, gradaiis, transversaUter act^e“i st¬ 
rainer late-t eostatis: costis trmsversalihus cireiter 15 m uno circuitu^ toque ad 
sutwram, extensiSf sj^alihus m cmfractibus superionhm qwmia seu seniSf in ultimo 
mmtrosiSf omninis latisy in costis transversalibus subtuberculatis, interstitus profundisy 
fere csquaWm separatis ; canali sinistrorse lateraliter curvato ; labio multiplicato: 
plkis mteriorilm fortwrilmSy mmoribus mnnvmquom (dternantibm, 

spiral angle ST”; Butnral angle 10°. 

The great number of sharp and nearly straight transverse ribs, which extend 
over the total width of each whorl, show a resemblance in this species to VohitilUhes 
raduloy from which it is readily distinguished by its more elongated form, the 
last whorl being nearly of equal height with the spire, while the same greatly 
exceeds the elevation of the spire in the other species. The spiral ribbings of Lyr. 
granulosa are remarkably broad, not very high, forming moderate tubercles, when 
crossing the transverse ribs; they vary from 5 to 6 on the upper volutions, and the 
two posterior or upper ones are placed closer to each other than the rest; an equally 
marked distinction from V. raduloy Sow. Towards the anterior extremity the 
strength of the ribs decreases, and they are here often replaced by alternating rows 
of smaller and larger tubercles. 

Although several specimens have been procured from the whitish sandstones near 
Koloture,.none of them has the aperture perfectly preserved. The length of the canal 
may be calculated from the fragm’ent on PI. IX, Fig. 11; it was a little bent to 
the left side. The inner lip exposes a great number of plaits in its entire length, the 
anterior ones are strongest, and often alternate on the margin of the aperture with 
other short plaits; the posterior die out gradually, and, in consequence of the inner 
lip being thin, the spiral granulated rows of the shell-surface become apparent; this 
is also clearly visible in the figured fragment (Fig. 11), the columeUar margin of 
which has been exposed for that purpose. According to a small specimen, which 
shows an original portion of the outer lip, this had a sharp margin, grooved internally 
as indicated by, though not dependent upon, the spiral ornamentation on the exterior 
surface. 

Lwsalities. —^In whitish sandstone near Eoloture, and in a similar sandy-limestone 
between Andoor asid Yeraghoor, in the Trichinopoly district. 

Formation, —(?) Trichinopoly group, both the mentioned localities are, however, 
close to the uncertain boundary of the Arrialoor group, and the mineralogical 
character of the rock is the same as that of the typical Arrialoor sandstone from the 
neighbourhood of Arrialoor, so the species may rather be looked for in the Arrialoor 
beds, should these remain separated from the Trichinopoly group. 
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c. Suh.f(mily^rOLUTOMITBINJB. 

{Vide Gray's Guidej 1857^ p. S6; Adams’ Genera, II, p. 619.) 

XX. VOLUTOMITBA, Gray, 1847. 

Gray has separated lately the genus in a sub-fkmily of his Volu^idm 

on the ground of the middle tooth of the lingual membrane being stronger, with a 
cone>like apex. The shell of Volutomitra itself may be said to have as much resem¬ 
blance to the rovurrsM as to the mrsiNJEt with the former of which it agrees 
generally in the smoothness of the shell or at least the want of any stronger trans¬ 
verse ribs, while the columellar plaits are arranged more like to those of the 
MiTRiNJs. In so far there appears every reason for supposing, that the dififermicos 
pointed out by Dr. Gray have a classificatory value, and that the sub-family may stand 
as indicating a passage from the tolvtirm to the in which case there is 

by far less reason to separate the latter sub-family altogether from the Volutilje. 
The same author says, that the tentacles of V. Groenkmdica are close at the base, 
the eyes one-third above the base (but on large tubercles!) and the siphon simple, 
which evidently agrees much more with other mitmnm than with the tolutinje. 

There are several fossil tertiary species, which belong to this group. None of 
the MITRING described from cretaceous rocks exhibits, however, the characters 
of the genus, and the species, which we here refer to it, may bo said to 
agree only exteiwly with it, as we have not been able to procure a quite perfect 
specimen. 


1. VOLTJTOMITEA CANAIilOTJLATA, Stoliczka. PI. IX, PigS. 12 OUd 13. 

Vol. testa ovate-ehngata ; mfrmtxbm qumiSf convexis, prope suturam camlicula- 
iis, spiraliter tmmerosissme atqne mimite-mlcatiSt seu striatis: atriis in medio ultimi 
mfractm stihohsoletis ; apertura angmta, elongata, antice atque postice suhamta; 
oumli lateraliter curvatOf prolongato; lahio triplicatOt plica mtica tem% dmibm 
posterioribm crasswrihus^ fere ceqmlibus. 

Spiral onglo GO"; Butoral onglo lO”. 

Height of last whorl : total of shell (considered as 1*00°) . 0*63. 

An ovately elongated shell composed of about five convex volutions, the last 
exceeding the spire in height. Below the suture there is a distinct broad furrow on 
all whorls, the margin of the suture iteelf being marked by an elevated line, and a 
similar lino is distinguished on the last whorl below the fiirrow, being bounded on 
either side by an impression. All the other surface of the shell is densely covered 
with fine spiral strise and sulci respectively, both beboming usually obsolete on the 
middle of the last whorl and also partially so on the upper volutions of the spire.^ 
The aperture is much elongated, being laterally compressed and pointed on each end. 
The canal is produced and bent a little to the left side (in front view), p,nd more so 
than usuaEy in living species of the same genus. There are three folds on the 
inner lip, the two posterior stronger about equal, the anterior somewhat thinner 
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It is, however, possible, that a fourth small anterior plait might exist, our specimen 
being in this respect not quite perfect. 

Locality :—^Near Serdamungalum, in a blueish calcareous sandstone, apparently 

rare. 

Fbwta^MW.—Trichinopoly group. 


d. Suh-family^MITRlNM. 

Mitrana, Gray's Guide, 1857, p. 29. 

• 

The animals of the mitsism, so far as known, differ in many respects from those 
of the VOLUTINS. The foot is triangular, moderately expanded, the siphon long, 
without any auricles, the tentacles long, bearing the eyes near the basis, but usually 
within their length. The teeth are in three series, the central of which are broad 
and denticulated, but exhibiting great variations. It appears, that from a mirldln 
central tooth, resembling in all respects that of the volutomitrinm and scapeellinm 
of Gray, furnished on each side with very small denticles {Mitra admta)^ a gradual 
change can be traced to a broad many-denticulated central tooth, so that through 
the two above-mentioned sub-families the mitrinje seem in this respect also to be more 
(or at least quite as much) allied to the volutins than to the Fasoiolaridje. With 
the latter family they have been classed by Gray, while H. and A. Adams unite them 
with the GoLVMBELLiDyE in one family. We prefer the older classification in the 
family Volvtwm to any of these, because the shell has through its consistency and 
shortness of the canal absolutely much more relation to other Volutidm than to any 
Fasciolamdm, and as on the other hand the Coluubeludje have strictly no columellai 
plaits, but explicated margin of the aperture only. 

None of the mitbinjb are as yet known to have an operculum, like the larger 
number of the VoletidJe, while the FasciolabidjE have an ovate lamellar operculum 
much like the fusing, to the shells of which they present certainly the greatest 
relationship. 

I have already noticed, that oven with the separation of the volutomitbinm, 
many shells of the miBiSM are in no other way separable from the volvtibje, except 
in having the uppermost plaits the strongest and the anterior gradually smaller and 
thinner. There are indeed only a few exceptions to prevent this distinction being 
made quite practicable, and to cause other characters to be considered more conclu¬ 
sive, as, for instanoe, some species of Cylindra, Shum. and even ZierlUma, Gray. 

That a distinction of the mitbifm into several genera is quite as necessary as that 
of the voLVTiSM, must be certainly acknowledged in considering such charactmstic 
forms as Sccdtricola, Swains., Turricula^ Klein, Zierlianay Gray and others, but the 
number of the restricted, or so called, sub-genera is by no means settled. We agree 
fully with ChjBnu, when he considers the genera and sub-genera of Swainson, H. and A. 
Adams and Gray as of equal value, and with probably few exceptions they seem 
to be so in reality, so that such a desirable separation and classification ought to be at 

2c 
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once carried out in practice. No smaller number would probably allow of a classi¬ 
fication of tbc fossil species, wbicb in neogene and eocene beds are.Tery numerous. 
Some new types will also have to be added. 

GHie cretaceous representatives are comparatively few, and many of them very 
doubtful as belonging to this sub-family in consequence of their bad preservation. 
The following species have to be transfer«)dto Turricula: MUracanoellata^ So^f. {id. 
et M. Cassmana D’Orb.); M. clathrata, Eema, (much resembling the new species here 
descnhed Timicnila Arrialoorenais); Jf. Remm, D’Orb.; M.Jjeopoliemis, Alili; 
3f. nam, MuU.; M, Binkh.: to Imbricaria {ConoheliXt Swains.) probably 
belong Mitraconoideat Math, and M. LimburgenaiSj Binkh. and it is, as I stated on 
p. 73, not certain whether this genus, and perhaps Cylmdra too, ought not to form 
with Ooaavia a separate sub-family in the Conidm. The M. Gmmmenm and gracilist 
Guer., and M. Mequkni and VigngemiSi D’Orb. I have not been able to trace. If these 
prove correct, and the Mitra cretacea, Gabb (Pal. Calif. 1,1864, p. 102, PL 28, Pig. 
215) with the two Indian species be included, the number of known miteinjE will be at 
the present not more than fifteen. This small number, as compared with the great 
variety and richness of the recent fauna, is very remarkable. 

Pictet quotes 19 species of Mitral excluding the two Indian and one American (Mat. 
p. 1. Pal. Suisse, 1864, 3me Ser. II, pt. p. 682-684). Of these 19 species the follow¬ 
ing have however to be most probably excluded: MU. Murchisoni and pyrnliformiat 
Muller as Fulguraria and Ficulopsis of the voivtin^ respectively; M. Cassisianaf 
D’Orb. as not different from Jf. ccmcellatat Sow.; Mitra reticulata^ D’Orb. = Cerith. 
retUmlatumy Bcemer, Pictet and others. Mr. Boemer does not mention anything 
about columellar plaits, and the species must be retained for the present as a Ceriibmmy 
although it might belong to Ohermitzm or Turhonilla. Of MRt. Zeheliit nitida and 
apmoaa from the Alpine Gosau deposits the first two have, I believe, to be retained 
under Fasmlaxia and the third as Boramia, as stated in my Revision of the Gosau- 
gastropoda, p. 87 (Sitz, Akad. Wien. 1866, LII.) 

I have quoted the Faac. gracilUt Zek. {Mitra Zekelit) Piet, et Camp., as 
a Mitra (loc. cit. p. 79), hut having examined some very similar forms from 
South India, I am rather convinced that the species is better placed in the genus 
Faadolaria, as the insinuations of the ribs correspond with a similar notch of 
the outer lip, which is quite foreign to any known species of the mitmnje. Besides 
this the shell is much thinner and the canal evidently longer, than even in Tvnrimla 
cmcellata, Sow. sp. and others. The Mitra nitida, Pictet and Camp.sssjF([M(?m/am 
nitida, Zek. is identical with the original Faadolaria elongata, Sow. {Fide my 
Revision, loc. cit. p. 84). One or two new species occur in the Alpine Gosau 
deposits, but they have not yet been described. 
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XXL MITEEOLA, Swaimont 1840. 

{Vide Adams’ Genera, I, p. 174. Chenu’s Manual, I, p. 194). 

The recent species of this genus are through their tliickened form of shell, 
occasionally obsolete transverse ribbings and specially through the papillar structure 
of thi apex, closely allied to the voljjtinm ; and as the outer lip is sometimes thickened 
internally about the middle of its extent, it is difficult to distinguish them from 
Enaeta by any other character than the stronger posterior plaits of the inner lip. 

We refer to this genus the Vohita cUharim of Forbes on the ground of the 
last-named characteristic of the columeUar plaits. 

1. Miteeola ctthaeina, Forhea, sp. PI. IX, Fig. 14. 

1B46. Volvia citharina, Forlies, Trang. G«ol, Soc., Lond. YII, p. 132, PI. 12, Fig. 8. 
idem, D'Orbigny, Gabb, Pictet, etc. 

lEt. testa suhfusiformii ovata, ultimo cmfractu spira in altitudme vine Imgiore; 
anfroGtihm subconvexis, ad suturam std^erngulatis, tramversim multicostulatiSf Spiraliter 
striatiSf costulis prope rectis amtisquCy uma stria prope suturam fortiore atque sulco 
lato ceteris sejv/ncta ; laMo antice quadriplicato. 

Spiral angle 45°; autural angle 7°. 

Besides the elongated ovate form of the shell, the spire being about or very 
nearly as high as the last whorl, Ihe principal character of this species lies in the 
ornamentation. There being between 18 and 20 transverse ribs present, slightly 
curved, sharp, crossed by numerous spiral, flat strise of equal strength on the ribs 
as weU as in the farrows separating them. On the posterior margin of each whorl 
next to the suture there is a slight swelling and to this follows one of the strise 
markedly stronger than aU others, and bounded on each side by somewhat broader 
sulcations; this produces a slight edge near the suture. The aperture is very nar¬ 
row ; the inner lip exposes anteriorly four distinctly oblique folds, placed closely 
to each other and gradually becoming thinner towards the anterior canal. This last 
character combined with the total form of the massive shell induces us to place the 
species rather under the mitminje than in the volutinje, where it has up to this been 
classed. We have seen only fragmentary specimens belonging to the Madras 
Museum; they are in a blueish calcareous sandstone, such as the mineralogical 
character of the Pondicherry fossils usually exhibits. 

Locality. —Pondicherry. 

JFbmato.—Valudayur or Airialoor group. (?) 
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XXII. TUBRICULA, Klem, 1768. 

{yUe Adams' Gen. I, p. 176, Chenu's Man. I, p. 194.) 

This genus ought to be restricted for fusiform shells viiih a much 'produced 
arttenw cemal only, in which character they stand next to the Fascjolarib^. 
The number of plaits varies from three to five. e 

It would probably be better to form a new generic group for those cretaceous 
species, of which Mxtra ccmcellata. Sow. (id. D’Orb., Binkh. a. o.) Mil. Vaeliiy 
Binkhorst (Monog. pi. V,*^ fig. C,), the here noted South Indian, and other forms 
may be consider^ the types. They differ from the great number of species of 
Turricula by a more produced and attenuated canal; but as the margin of the outer 
lip has not been in any of those species tracicd perfect with full certainty, and as 
through the loss of this the above-mentioned difference becomes undoubtedly more 
exposed, it may for the present not be advisable to anticipate that distinction. 

Most of the cretaceous species described as Mitra belong to this generic group. 

1. Tderictjla AERiAiiOOHENSis, Stoliczka. PI. IX, Pigs. 15 and 16. 

Turr. testa fmiformi; anfractihus propeplaniSy tramversalitercostulatis,spiralUer 
striatis ; costulis 14-20 in uno circuitu, parum curmtiSy in superioribus normwnquam 
obsoletis; striis planiSy latioribua atque angvetioribus alternantibus; aperture angus- 
tissima; canali antico moderate longoy attenuato; M>io quadriplicato. 

Spiral angle 32®—35°; sutural angle 9°. 

The whorls are nearly flat and ornamented with from 14 to 20 transverse ribs, 
which are slightly curved on the last whorl, the upper portion of each rib—^remaining 
visible on the upper whorls—^being straight or even bent in the opposite (to the right) 
direction. Numerous spiral striae and sulcations respectively cover the surface, 
they are generally alternating, unequal in width, but on the transverse ribs very 
slightly marked. The finer ornamentation of the shell varies a great deal and seems 
to depend very much on the state of preservation. Occasionally specimens are met 
with, which have a larger number of transverse ribs, in which case they usually be¬ 
come quite obsolete on the uppermost whorls. When in addition the spiral striation 
is a little more sharp, such specimens have then a great resemblance to Jf. camel- 
latay Sow.,* but I have never observed any granulation on the surface of the Indian 
shell, and even when the ribs are sometimes more numerous than is shown in the 
figured specimens, the spiral striae remain apparently always faintly marked. The 
anterior portion of the canal is prolonged and rather thin, as in M. camellata; 
the inner lip has four oblique folds, the-anterior ones being thinner. 

Locality. —Near ComarapolUam in Trichinopoly district. 

Formation. —^Arrialoor group. > 

* D’Ortigny separates (Prod. 11, p. 164) the M. cancellata, Sow. of the Pal fran?. as distinct, under the 
name of JIf. Cassititma, evidently on account of there being only three folds represented in the figure of the 
Prcnch species. It is possible that he is right, but certainly it would be a singpilar case of a Miira, if his 
specimen had no other fold on the whole space between the three folds marked and the termination of the 
canal. D’Orbigny’s specimen as figured exhibits otherwise no distinctions from the Gosau species, and I believe 
they are identical. 
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IX. mpmay-^FASCIOLAEnDJS. 

It would be desixable, webelieye, touuite the usually so-called FAScjoLdSTWJB and 
Tuminsludjb (with the exclusion of the mztmin^ ) into one family, and to dis¬ 
tinguish them as sub-families only. The shells are generally easily separable from 
those ofr the Volutidm by the length of the canal, although strict limits can scarcely 
be £u.wn. The animals of both are, however, very like, but at the same time 
considerably different from those.of the Volutidjs. . * 

The head is never very distinctly separated from the body; the tentacles are 
subulate, of moderate length, with the eyes on bulgings within their length, that 
is the eyepedicles are united with the tentacles for some distance; the teeth are on a 
lingual membrane in three series, the middle ones appear to be usually with three 
denticles; the lateral with numerous denticles in the fasciolarjinm and single in the 
TUMmsELLTSJB ; the foot is moderately expanded with folded margins, and bears 
always an ovate lamellar operculum with an apical nucleus. 

a. Sub-famtly^TURBINELLJNJR. 

(Vasid^, Adams; Tubbinellid^, Gray, Chenu and others.) 

It cannot be questioned that the shells of this group, as restricted by later 
conchologists, are easily distinguished from those of the next, the columellar 
plaits being in the middle of the columellar Mp, usually very strong, and not very 
oblique, the shell itself consistent, thick, and not uncommonly covered partially with 
an enamel 'coating. The two principal genera, best known as Turbmella (Tur~ 
bmellua or Mazza) and Scolymm (Vaawm, Cynodona or CynodoniaJ are very marked, 
the first actually agreeing much more with the Volutiem than with any other 
Fasciolaeiieje. although the examination of the animals leaves no doubt as to their 
difference. When we compare, however, the species of Leucozonia of the fascio- 
LARUNJB. we find that the shell is in its consistency much more of the character of 
the TxntsiSELLiNJB than of the fasciolamiinjb. and that some of the species, very 
BiTwi la-y among themselves, have the plaits less oblique and of nearly equal strength, 
while in others they are placed exactly in a manner similar to that in typical 
Faaciolaria. Eor this reason only w^ would propose to treat these two usually called 
fn-Twilifift under one name, because they certainly do not exhibit a greater difference 
for instance do the uiteinm and vqltttieje^ or the fusinm and mueicinje, being 
respectively parts of the families Volvtwjb and Mueiciem. 

There are very few fossil species known, which belong to the tumbinellisjb, as 
restricted. Most of the tertiary Turbinellce belong to Latirm and Leucozonia. 
It is possible that some of the eocene Vblutee, as V. muriema and others, have more 
relation to SoolymuSt than they certainly have to VolutilUhec or other positively 
'known Volu^iejb, but the means of ascertaining such a point in fossil species are 
soon exhaust^ The cretaceous number is still a smaller one. Binkhorst (Monog. 
Oast, et Oeph. Limbg, 1861, pp. 65 and 66), described Turbinella mpracretacea 
and pHeatUt two forms very like each other, and which, if farther researches prove 
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them to be corrrectly determmed, must be classed in this group, l^ere is a little 
discrepancy, I beUeye, between Binkborst’s figures, which requires explanation. 
The two species are known from impressions and casts only, but in the Pig. 9b, 
FI. F*’of T.plicataihQ spiral striae show such a direction as could be explained 
only by a pressure of the specimen, which, however, is not apparent in the figure. 
The upper volutions of the two Turbimllai and of Imhricwria lAmhurgemiSt 
Binkhst. {l9d. cit. PI. II, Pig. 8,) ore exceedingly l^e, while the outline of the outer- 
lip in the last species does not show that form at all, although it appears to be 
otherwise perfect. I notice these points merely as doubts arising from the inspection 
of the figures, but I had never an opportunity of seeing any of these valuable 
specimens, and apparent identity may be in reality great distinction. There is 
unquestionably much to be anticipated from well preserved specimens. 

Gabb described two cast-specimens as Twrh. subconica cmdpwnsa (Proceed. Acad. 
Nat. sc. Phil, for 1860, publ. 1861, p. 94, PI. 2, Pigs. 6 and 3) from New Jersey; but 
the specimens being far from perfect even as casts, it is difficult to form an opinion 
about them. 

b. Snh-family^FASCIOLARIIN^. 

* 

The principal character of this sub-family lies in the disposition of the colu- 
mellar plaits, these being present only on the fore-part of the inner lip along the 
canal, and the anterior plait being usually the strongest. There are only very few, 
and these only partial, exceptions to be met with in one or two species of Leiicozoniat 
where the middle plaits are stronger and those along the canal somewhat thinner. 

The shells exhibit great variety in shape, from shortly-ovate to elongated-fusiform, 
but the canal is always considerably produced. There seems to be at the present no 
great necessity for establishing more genera than stated by Gray (Guide, 1857, p. 28), 
namely T'mdolarm^ Latvrm and Lewozonia. I do not, however, consider the 
question as to their classification in the Fasciolabiinje at all settled. It appears 
doubtful whether it would not be better to separate Jjeucozonia and a few species 
of JOatirua and Fasciolaria, marked by a great thickness of the shell, into .a separate 
sub-family, and those with a thin shell, most nearly resembling Fums, into another 
sub-family. I am only little acquainted with the numerous Kving species, but nearly 
all the fossil forms belong to the group \^th a thin shell. In this latter group very 
similar generic or sub-generic separations could be made as among the wusmjB. 

Adams and accordingly also Chenu, classed Tudida, Bolt., Buaycon, Bolt, and 
FastigieHa^ Beevc, in this sub-family. It appears that' Tudicla beloi^ rather to 
the Fubptjmdm next to Majpa; Buaycon was subsequently transferred by Adams 
(Genera, II, p. 666) to the fusinje and FoAtigiella to the Qsbitbjidm. This classifica¬ 
tion is no doubt more correct. Thero are several tertiary species, known as Cerithium^ 
which must then be classed under Faatigiella, although, in having a slight insinuosity 
on the lower portion of the outer lip, they recall very much PAos, Montft.; and it* 
appears not quite certain, whether these two ought not to form a separate sub-frmily 
in the Bxtccinwab. Scarcely any Jurassic species of VASOiozAxnKjB are known. 
Piette mentions (Bull. SoCi GdoL Prance, 1866, Xni, p. 693, PI. XV, Pigs. 16 and 16) 
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a Fasc. fmda from the great Oolite of Eparcy; the figured specimen is rather 
imperfect, but approaches in form to a young Faaciolaria. D’Orbigny names in 
Prod. IL, p. 291, from }m*(^tage danien, two Bjtecies F. prima md m^acretaoea; 
both these species are in every other respect unknown. 

Gkibb described in Joum. Nat. so. Phil. 2d. ser. iv, p. 390, PI. 68, Fig. 6, a Fasc. 
S<nffbrdi firom Tennessee, and f Fasc. laviusoula, ? Fasc.Io, Fasc. sinuata from the 
cretaceous beds of California'(Pal. 1,1864, pp. 100 and 101.) Neither of tft species are 
so far perfect that it could be ascertained whether they belong to Latirm or Fascio- 
lariat but the form (except in the second-named) agrees rather with that of Latirm, 

In my revision of the Gastropoda of the Gosau formation (Sitz. Akad. Wien, 
1866, LII, p. 84) I have mentioned Fmc. elongatay Sow. (Faac, nitida, Zek.J Faac, 
torquilla, Zek. and Fob. baccata, Zck., the last of these must be certainly referred to 
Latirm, but I have not seen sufficiently perfect specimens of the two others. The 
Mitra Zekelii, Piet, et Camp. {ibid. p. 79. Fasc. gracilis, Zck.) must be retained as 
Fasciolaria. To this number of ten species already known we have to add from 
the South Indian cretaceous rocks four, Lat. Bemsia/nm, Fasc. carnatica, rigida, 
(Baily sp.) and assimilis. 

Other species which have been described under Fasciolaria must be excluded 
and will be found noted in the other groups. 

XXII. LATIRUS, Montfort, 1810. 

•(Adams^ Gen. I, p. 152; Chenu’s Man. p. 181; Gray’s Guide, 1857, p. 29). 

The short canal, strong transverse ribbings, resembling the varices of the Tsiro. 
miBuE, and the spiral elevated striae or waved lines unite a large number of species, 
which form in a certain way a transition from Leucozonia to Fasciolaria. The colu¬ 
mella is usually fissured, but in the process of growth the fissure is filled with the 
callosity of the inner lip, and in rare cases only it remains open. The columellar 
plaits are always very faint and in young specimens scarcely traceable. Adams 
separates Feristemia, Morch, as a distinct genus, but the characters of distinction 
which he gives cannot be retained. I believe, however, that several of the species, 
which he refers to that genus, as F. crenulata, gemmata of Reeve, and others, having 
exteriorly a more thickened outer an^ a grflbved, but not plicated, inner-lip, belong 
to Mindsia of the Tbitoniidas. 

1. La-tieus Retjssianus, Stoliezka, PI. X, Figs. 1—4. 

Lat. testa fmiformi; anfractihmsenis—octonis, adsuturam impressis, transversim 
costalatis, spiraliter striatis: costis denis sew dwodenis in wno circuitu, ad margincm 
postertorevn subobsoletis, striis plus minmve lamellosis sew crenulatis ; apertura ovate- 
elongata, amtlce-angmtata; labro in margme acuto, mtm mlcoso ; labio calloso, tenui, 
phsolett triplicato ; columella mitice Jissurata, ad termmationem, paululum recurva. 

Bpinl angle 46°—50°; sntaral angle 8°. 

Height of last vliorl ; total of shdl (oonsd, as TOO) ... ... 0*52—0-56. 

This species resembles so much Fmm Beussn, Zek. (Gosau Gastrop. Wien, 1852 
p. 86, PI. 16, Fig. 11, and Sitzb. Akad. Wien, 1866, LII, Rev. etc. p. 81), that their 



108 *: 


CRETAOEOUS GASTROPODA 


identity may be proved in tune. I never bad occasion to observe any coliuneUar pkitsi, 
on the Gosau'species, but they may have been <mly obliterate and not visible firenn the 
want of a satisfiEiotory state of preservation. In the present Indian species, the folds 
are so fednt, that in scarcely one out of ten cases are they distinotly marked, and as 
ail the rest regarding form and ornamentation of shell agrees well with the above- 
mentioned roecies, it is certainly desirable to draw attention to this point inany 
future exasmation. 1 am at present in doubt whether such faint plaits do not 
exist in the Gosau species described by Zekeli {ibid, p. 74, PI. 13, Pig. 8) as Valuta 
toroaa and transferred by me to F^tsua (Sitzb. 1866, LII. p. 83); if this be the case, all the 
three forms must be united under one name. It is even questionable whether the 
Fasciolaria torquilla, Zek. sp. {Cancellaria id. Zekeli, loo. cit. p. 81, PI. 14, Fig. 11) 
could be kept as distinct; but it has the folds much stronger. The transverse ribs 
of the present species become above towards the suture of each whorl nearly 
obsolete, which is specially due to a greater or lesser contraction of the whorls. The 
spiral strisB are originally pretty strong, numerous and very close; they are crossed by 
numerous fine lamellar strise of growth, which occasionally produce a fine granulation 
on the former. 

The outer lip is sharp, and on the margin intemally grooved; the inner lip 
always leaves a small fissure visible near the termination of the columella; close to 
the posterior end it is only slightly toothed. 

Zocalitiea .—North of Alundanapooram, Andoor, and E. of Anapaudy, in Tri- 
chinopoly district; not rare. 

Formation. —Trichinopoly group. 

XXIV. FASCIOLARIA, Zamarck, 1792. 

(Adams’ Genera, I, p. 160; Gray’s Guide, 1857, p. 28; Chenu’s Manual, I. p. 180.) 

1. Fasoiolaeia carnatica, Stoliezkay PI. X, Figs. 8 and 9. 

Faso, testa fmiformi; anfraetdma comexisyultitnospira longiore, spira^ter minute 
sulcatia, trcmsversm striato-costulatis; costulis mpra prope rectiSy m ultimo 
oMfractu parvm S-forme curvaiis atqu^rope aperturam evanescentibus; ca/nali ad 
terminationem paulum meurvo ; columella triplicata. 

Spiral angle 40°; sutural angle 17'5°. 

* HeigM of penultimate whorl : that of the spire (conad. as 1*00) ... 0*37. 

Height of lost whorl : total of shell (consd. as 1*00) ... ... 0*74. 

• 

The whorls, usually about six in number, are i^gularly convex, broadest jn the 
middle, the last consid^bly longer than the spire. The surfEice is covered with 
numerous spiral striss, and transversal ribs. Of the latter there are from 16 to 20 in 
one whorl, nearly straight and equal in their entire extent, not tuberculated sd" 
the suture, as in jFos. assimilisy n. sp. While the spiral stidse incre^e in strengih with 
age, the transverse ribs disappear gradually altogether, being at first less numerous. 
The canal is at its teraunotion idightly bent inwards, and the columdda exhibits 
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three folds, the lowest of which is the strongest. As regards general form and 
character of 'the ornamentation, this species much resembles Fleurotoma fenestraia,, 
Zek. (Gastrop. Gosaugebild. 1862, PI. 16, Fig. 9), of which I have stated in my 
revision (Sitzungsb. Akad. Wien, LII, p. 87), that the single specimen figured by 
Zekeli does not admit of certain generic determination, the surface being quite eroded 
and disfigured. I do not think it impossible, that these too may prove to be identical. 

Localities. —Olapaudy, and neighbourhood of Xarapaudy; the specfes appears 
to be rather a rare shell. 

Formation. —^Arrialoor group. 

2. Fasoiolauia aiGiDA, Bailyy sp. PI. X, Figs. 10—^16. 

1855. Valuta rigida, Bailj, Quar. Joiir. Geol. Soc. Lo&d. XI, p. 459, FI. 12, Fig. 4. 

Fasc. testa fusiformi, elongata; amfractihus nvmerosisy scalar^ormihtts, postice 
valde contractis, admarginem suturalem Ittmescentibusacpirn minusvecrenulatiSy infra 
crasse-costatis: costis ad amgulum nonn/unquam suMuberculatiSy pcmlo obliquiSy in 
ultimo anfractu antice obsoletis ; superjicie spiraliter dense-striata: striis in excavatione 
posteriori a/nfractuvm tenuioribus; columella 4—6 plicatay plica anterwri crassis- 
simay superioribus senmn termioribm, posticis aliquantisper fere obsoletis ; canaliprope 
recto, prolongato. 

Spiral angle 45”—50"; sutural angle 10°. 

' Height uf last whorl : total of shell (consd. as 1*00) . 0*54—0*60. 

• 

The shell of this species is subject to a little variation as regards the length 
of the spire, this beiag more or less short than the last whorl, as may be seen by a 
comparison of the several figures given on PI. X. The spiral striae are very numcr« 
ous, coarse and nearly all of equal strength, except those below the suture on 
the excavated portion of the shell, where they arc usually somewhat thinner. The 
margin along the suture is always thick, swollen up and more or less crenulated or 
even tuberculated. The transverse ribs are cither very slightly bent or they are 
straight and become obsolete posteriorly on all, and anteriorly on the last, whorl. There 
are, however, not unusually cases to be met with, where the spiral striation on the 
surface of the shell is much worn off, and in such cases the transverse ribs can 
be traced extending nearly up to the suture. The outer lip is sharp, internally 
grooved; the inner Kp exposes four or five oblique plaits, the posterior one or two 
being very fine, but not always traceable; the anterior, next to the canal, is always 
the strongest. 

Although the existence of plaits on the columella would make the identity of 
t-Viia species with Valuta cincta, Forbes, more probable, than that of Semifusus emetus 
p.. sp. (described on p. 114) with the same, the total want of any thinner spiral striae 
between the principal ones and the elongated spire are rather opposed to. this. 
The question of identity ought, however, not to he given up on this account, but it 
ci|ii scarcely be fettled in any other way than by a comparison of Forbes’ origi* 
nals. Baily’s figure of To/, represents a specimen apparently with shorter 

2 F, 
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Bpire, about equal to one of ours represented in Pig. 18 on PI. X, but it does not 
exhibit the slightest difference in the ornamentation, for which reason I believe it to be 
identical. Badly says, that the columellar plaits were not visible in the specimens, 
which he examined, and this would be the only point in which a difference could 
be expected. 

This species is very common in the Triohinopoly district, and the largest speci¬ 
mens procured attain a height of 100mm. The following are the principal 

Localitiea. —^Andoor, Coonum, Shutanure, Anapaudy, Alundanapooram and 
Serdamungalum. 

Formation .—^Triohinopoly group. 


3. Pasciolajija assimilis, Stolkzha. PI. X, Pigs. 6—7. 

Faac. testa fmybrmiy attenuata ; anfractibus ad medium convexk^ mfra mturam 
comtricti8i apiraliter dense striatis, transversim costulatis: costulis ad suturam snbtun 
herculatis sen tumescentihus^ supra ad medium simose-imurvatis; ultimo anfraciu 
spira longwre, antice canali longo extenso; columella temis plids ohliqm atque 
crassis omata. 

Spiral angle 30”; sntural angle 16°. 

Height of last whorl : total height of shell (taken as 1*00) ... 0'54. 

Height of penultimate whorl : height of spire (consd. as I'OO) ... O'SS. 

This species is very well characterised by its much elongated form, great height 
of the single whorls, the numerous fine spiral strim and the transversal ribs, which 
at the suture often terminate in small tubercles, and below the constriction of the 
whorls are strongly bent inwards. This curvation of the ribs corresponds with .a simi¬ 
lar shallow notch on the outer margin of the aperture. On young specimens the trans¬ 
verse ribs become occasionally nearly obsolete on the last whorl. The largest speci¬ 
men from Olapaudy measures 140mm., and some fragments would indicate even a 
greater height, they have then a tolerably strongly developed keel at the place, where 
the ribs are insinuated, forming blunt tuberculations. This species resembles much 
Mitra Zelkelii, Piet et. Camp. (Fasciolaria ffracilis, Zekeli, Gastropoden der Qosai^e- 
bilde,Wien, 1862, p. 93, PI. 16, Pig. 12; Stoliezka in Sitzungs. Akad. Wien, LII, p. 79); 
but as this is known from very imperfect specimens only, I do not think it safe to 
identify our fossil with it. The transverse ribs seem to be in the Gosau species bent 
nearer to the middle of the whorls, whicji appear to be also somewhat thinner; no 
spiral striation ha* been observed, although it no doubt exists. • 

Olapaudy, ComarapoUiam, S. W”. of Mulloor, Karapaudy; not 
very common. , 

Formation.-^Ainaloor group. 
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X. Farnily^mniCIDJE. 

(Adams' Genera, I, p. 70; Chenu's Manual, I, p. 18S). 

The animalB of the Mueicidjb hare the head always somewhat lengthened, not 
thickened, truncate in front; tentacles moderate with united eyepedicles near the base; 
teeth in three series, the central fixed, usually threedobed, the lateral versatile, 
single or at least not numerously hooked; the foot is moderate, never much ex¬ 
panded ; the mantle enclosed with an anterior siphon, which is never much pro¬ 
duced beyond the length of the canal of the shell. 

Operculum annular, homy, ovate with an apical or subapical nucleus; (not 
known in Hemifuma). 

The shell is omte orfm^orm, umiallif ornamented with tramverae vari- 

coae riba and tmteriorly produced into a more or leaa elongated cawil, being notched 
at the end. The remainders of the outer lip, forming transversal varix-like ribs, are 
characteristic for most species and genera, there are, however, a few as Clavellat 
Nepttmea and others, where the varices become nearly or are actually quite obsolete, 
although the preponderance of the other characters does not allow us to exclude 
these forms. It is well known that the exterior ornamentation varies much 
according to the localiti^ in which the species live, and this can therefore be re¬ 
garded always only as a quotation of a large sum of distinctive characters. A 
general description of the shells must necessarily be very extensive, and we prefer, 
therefore, to attach it to the subfamilies, of which the following have been pro¬ 
posed partially by previous authors; fulqueiNjSs, fusinjs and muricin^. 

Dr. Gray (Guide, 1867) adds to the Mjjsicium the sub-divisions FiSAmAFiAy 
ComNFLLiNA (= Goluubellidjb in parte), Nassina and Fmosina, the two form(a* of 
which ^y undoubtedly be better treated as a separate family, and the two latter in 
the fiunily Bvccisidm. On the other hand Gray separates the species of Kemifuam^ 
Ftdgnry and others into a distinct family, which he calls Ca88idvlidm\ but there 
seems to be scarcely necessity for such a thorough separation, that of a sub-family is 
quite sufScient. 

Mfinster (Beitrcege etc. 1841) figures (PI. IX. Fig. 38) a Fuma Orhignyanua 
from the triassic beds of St. Gassian and in an abstract of Dr.Laube’s ** Fauna of 
the St. Gassian beds ” in the Sitzb. Akad. Wien, Yol. LIII, this fossil has been re¬ 
tained under the same name. The species is not a Fuma in the restricted sense of 
the genus, but not having had an opportunity to examine the species, we cannot of 
course say whether it does or not belong to the Fusinm. The three other species 
described and figured by Count Miinster (tdief, p. 123) are much less Fuauat and do 
not even belong to the fiunily Mumzcidm at all. There are a number of 
jurassic species grouped with Fuaua^ but none of the species as yet found is 
so far perfect as to determine even the sub-fanuly with the requisite accu- 
tacy. Deshayes suspects, that all the jurassic and older. Frniia are only mistaken 
Boatellamce C^lataJ^ and for several species this has been already proved to be 
actually the case; so we may expect some farther alterations. There is, however, 
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no reason that Jurassic forms, like Fimts FietH, Heb. and Deal. (Bull. Soc. Linn^. 
Norm. 1860, V, p. 172, PL VIII, Pig. 6), could not belong to the fusiNjBj although 
it is certainly necessary to examine the specimens strictly and compare with the 
top whorls of the Alata, which occur with them. 

Of cretaceous species about one hundred are known, possibly a few more; ihey 
range from the lower Neocomien into the uppermost beds of the chalk. Many of 
them are true Fusm, others belong only to the sub-family ivsinjb and partly 
to that of the fulouminjE, but for the larger number of species we are still in great 
want of well preserved specimens, and, until these have been procured, many 
doubtful points cannot bo settled. Most of the cretaceous species, which were 
known up to 1864, are catalogued by Pictet in his Materiaux p. 1. Paldontologie 
Suisse, 3me. ser., p. 642, although of many of them (as I shall more particularly 
notice hereafter) we know in reality notliing more than the mere name. 


a. Suh-family—FULG JIBING. 

{CASSIBULID^, Gray, Guide, 1857, p. 10.) 

We propose this name for the sub-family, simply because it is the least 
liable to bo mistaken with any of those previously adopted. Three genera can be 
distinguished in this group, Melongena, Shum. 1817 {Cassidulus of Adams and 
Gray, the name not being traceable with certainty); Fulgur, Montf. 1810 {Busycon of 
Adams and Chenu, a name which is equally not traceable), and Hemifusust Swains, 
{Cochlidmm, Gray). H. & A. Adams consider Myristica, Swains, and Volema, Bolt., 
(or Fugilina, Shum.) as sub-genera of Melongena : I believe they are not even that, as 
they seem to refer chiefly to young shells of Melongena and Fulgur. The similarity 
is in fact very remarkable, which young specimens of Melongena exhibit as com¬ 
pared with Fulgur and Hemifusm, and the question as to the limit of these latter 
appears to be far from settled. The species are chiefly known from single shells, 
and although the animals of several of them have been observed, only few of the 
shells have been noticed* in different stages of growth, which seems to be very im¬ 
portant, for they show remarkable alterations in the form in dbOferent stages of age. 

Adams and Chenu distribute the forms into the fusing and Fasciolamidm and 
it is due to Dr. Gray to state, that he drew attention to some peculiarities as to the 
shell and the animals of those species, which ought to form this separate group. 

The head is much elongated and the tentacles very short with much thickened 
basis, and the eyes on bulgings on the upper external sides. . 

The operculum is ovate with apical nucleus, but it is not yet known in 
Hemifusus. ^ 

The shell is remarkable for the great size of the last volution, which is ventricose, 
enveloping the greater part of the previous whorls, and when produced into a longer 
canal, as in Fulgur and Semifusus^ it is slightly notched at the end; when less 
..produced, as in Melongena^ it is deeply notched. The spire is comparatively short, 
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the whorls angulate below the suture and usually ornamented with spines, or tuher- 
cdes corresponding with a notch on the posterior margin of the outer Up, which is 
sharp, and occasionally internally striated, when the shell is thinner; the inner lip 
is always quite smooth, in younger specimens often angulated along the canal, but 
not furnished with a separate plait. 

There are numerous fossil tertiary and cretaceous species, which belong to this 
sub-family, although most of them are usually referred to that universal denomination 
of Fyrula. The imperfectness of the specimens does not permit us to make altera¬ 
tions in those which have been described and figured; several of them will probably 
be found to belong to JRapana or Tudicla and alUed genera of the FvbpuriljE^ 
others to Neptimea, Follia and other genera of the fvsin^. 

It is equally difficult to say anything about Fensaolaa, Gabb (1861, Proc. Am. 
Phil. Soc. VIII, p. 122, and Pal. Calif. 1864, I, p. 91), which I think embraces a 
characteristic group of cretaceous shells (? the neogen Ftmis BurdigaleTiais, Bast, 
and others) and may well stand in this sub-family. It is, however, very imcertain to 
state anytliing regarding Fyrifimis, Conrad (Jour. Acad. Phil. 2. ser. Ill, p. 332, PI. 35, 
Fig. 12), and still more so as to the sub-gcncric name Afer {ibid p. 332, PI. 35, 
Fig. 17,) of the same author; the first is actually quite uncertain, because the aperture 
is not known and the general form is common to a large number of other Mumicidje ; 
the latter species {F, hellftlindits) does not seem to have any claim to be separated 
from Ftmis, for it must first be proved, that the margins of the aperture were of the 
same kind as they are in Fusus afer. Reeve. 


XXV. HEMIFUSUS, Sioainson, 1840. 

t 

(CocHLiDiUM, Gray, 1847.) 

This genus is separated from Melongena and Fulgur chiefly on account of the 
absence of the operculum; the species attributed to it have all a long thin canal, 
the posterior portion of the last whorl being ventricosc, inflated and the spire 
very short. The whorls arc deeply canaliculated below the suture, the keel being 
sharj) and the transverse ribbing terminating on the same in points, bent upwards. 
There are several cretaceous species, described under Ftmis, which exhibit the cha¬ 
racters of this genus perfectly; others which agree in the general form of the shell 
only. Gabb noticed the J5rst North-American forms under the sub-generic name of 
Heniiftmis, and added lately several characteristic species in the Palmont. of California, 
Vol. I, p. 86. Tlie Strepsidula Mipleyana, Com*. (Jour. Acad. Plul. 2nd.ser. IV, 
p. 286,* PI. 46, Fig. 42) belongs evidently to this genus. 

I refer here two species to FLemifmus, both of which bear in general the cha- 
cacters of the living species, usually attributed to the same. 



114 CRETACEOUS GASTROPODA 

1. Hemifusus cinctus, StoliczJca. PI. X, Pigs. 17 and 18. 

Metnif. testa spira bred, late conica; tiUinio anfract'u ad niedkm inflato, antice 
Cfniali longo atqne recto extemo ; anfractibus senis,admarginem mturalem tumescenti- 
bits, crenulatis, infra snturam excamtis atqiie infra excavationem angulatip, postca 
conveximculis, transversim costatis; costis acutiuscnlis, untice in ultkno anfractu 
p.artim obsolelis ; stiperficie spiraliter striata, striis crassioribus atque teimiorihis 
altei'nanlibiis, antice aliqnantisper svb-granulatis; apertura perlonga, postice latiot'i, 
antice versus semim angustiore ; labro acuto, intm sulcato ; labio kevigato, teniii. 

Spiral angle 80°; sutural angle 6°. 

Height of last whorl : total of shell (considered as I'OO) ... 0’73. 

Tl\c principal charac;teristi(!S of this species arc the numerous transverse ribs, 
of \yliich there are about twenty-two on the last whorl (their number being higher 
up nearly the same or somewhat less), the thick and obsoletely crenulated posterior 
margin of the whorls and the numerous spiral stria?, whhjh (;over the entii'e sur¬ 
face. These stria? usually alternate in strength on the last w^horl and are on the 
excavated, posterior, portion generally somewhat thinner. The strisc of gi'owth are 
very distinct on the well pr(5served suriVu;e of the shell, and fonn fine granulations 
on the spiral stria?. According to the elevation of the sutural margin and the pos¬ 
terior angle of the whorls the respective excavation between them is more or less 
deep, but it is always distinctly marked. The outer lip is sluirpened and grooved 
internally, the inner lip near the posterior termination a little thickened, and the 
anterior canal long and straight. 

When the surlacc of the shell is somewhat worn off the finer ornamentation 
disappears and the doarser spiral striae appear more distant and sometimes granulated, 
as seen in Pig. 18, PI. X; the posterior excavation becomes at the same time more 
obliterate. 

Tliis 8peci(?s so very much resembles in every way the Voluta cincta, Porbes, 
(Trans. Geol. Soc. Lond. VII, p. 132, PI. 12, Pig. 0), that I am at a loss to give any 
strict distinctions between them. ‘ The number of longitudinal (here transverse) ribs 
and the strength of the spiral ones varying in almost every specimen,’ says Prof. 
P’orbes, and this is exactly what may be seen in our specimens. The spiral stria?, 
even when less numerous, are always stronger than in the following species, and the 
same is the case with the transverse ribs. The * thickened crenulated rim’ border¬ 
ing the suture is equally well marked in both these similar species. Prof. Porbes 
states, however, distinctly, that the aperture is ‘ 4—5-plicata’ and certainly he must 
have observed the plaits or sometliing like them, and until this statement is dis¬ 
proved, or otherwise confirmed, the identification cannot be established. It is to be 
regretted that Prof. Porbes has not given a second view of the specimen, which h^ 
(?xamined. lie further states, that the species occurs also at Trichinopoly, which 
increases the difficulty, as I am unable to assign from our tolerably fair Trichinopoly 
collections any fossil really identical with that of Prof. Porbes. Certain it is, that in 
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any of our five specimens under examination, obtained from three different localities, 
there is not a trace of any plaits or folds on the columella, except a slight tooth-Uke 
tliickening on the posterior termination of the inner lip. 

Localities. —Eolakonuttom, Alundanapooram, between Andoor and Veraghoor. 
Torrmlim. —Trichinopoly group. 


2. Hemifusus acuticostatus, Stolicska. PI. X, Fig. 19. 

Hcmif. testa spira brevi, anfra^tlhm gradaiis composita, siituris impressis jimctiSj 
iufm suturmi subcanaliculatis, angulatls, trausversim acute costatis, spimliter minu- 
tissime striatis; costis in ultimo anfrmtu dmdenis, in anfractibus superioribus plus 
nmnerosiSf otnnmis ad angulmn mhspinosis. 

Spiral angle CC“; sutural angle 8°. 

This species has tlic general characteristic form of others of the same g(mus, the 
whorls being contracted along the suture and the last much inflated, and—to all 
appearance—produetjd anteriorly into a straight (;anal, which unfortunately is not 
l)rescrvcd in our single specimen. From the previous species, the Memifusm cinctus, 
the present form differs remarkably by having the posterior portion of the whorl 
not so deeply excavated, the sutural nmrgin being less thickened, tin; transverse ribs 
much smaller in number and thinner, and the spiral strim only minutely marked. 
The spire a])pears to be also somewhat higher in proportion. The outer lip is quite 
sharj), sirmose, but not distinctly notished posteriorly; the inner lip is evidently vciy 
thin, without any posterior thickening. 

Locality. —Near Comarapolliam in the Trichinopoly district. 

Formation. —Anialoor group. 


b. Sul-family—PUSINM 

The animals of the fusing have the head and tentacles moderately prolonged, 
the eyepcdunclcs thickened and usually for a shori distance united with the former; 
they ai'C mostly 'of a uniform red or olive colour; the operculum is ovate with an 
apical nucleus; the shell has the varices all of equal strength or they arc obsolete; 
the canal is more or less prolonged, straight or slightly recuiwed. 

Although numerous alterations have been made, since Lamarck first introduced 
stricter arrangements in the genus Fusus, the variety of shells at present admitted 
in this sub-family by the greater number of concbologists is still very gi’cat and can 
be classed only very gradually. There would probably not be any great difficulty in 
making at least two farther divisions, namely, shells with strong equal transverse 
’ varices and smooth or only stmted shells; but such distinction could evidently bo 
only of very limited value. The number and cliaractcristics of the genera are far 
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from being settled; the following, of several of which representatives are to be 
found in the South Indian cretaceous rocks, are generally distinguished." 

1. Neptmea^ Bolten, 1798. {Chrysodomvst Swainson, Gray’s Guide, 1857, 
p. 13. VolutopsiSi Morch or Stromhella Gray, ibidy vide H. and A. Adams’ Gen. II, 
p. 614.) Ventricose shells with short canal, often bent to the left and somewhat 
upwards; whorls convex, covered with a homy, rough epidermis, usually spirally 
striated, transverse varices obsolete, occasionally replaced by transverse ribbings, 
whi(5h arc of about equal strength with the spiral ones. 

The living species of Neptunea are coated with a thick epidermis and have a 
comparatively tliin shell with obsolete transveme varices and a spiral striation only. 
The name ought to be retained for these forms only, and such species, quoted by 
II. and A. Adams under tliis genyis, as N. anomala^ funzculatay fmoidee and others, 
have to be excluded and partially platjed under Tritonidea and others. 

Tertiary species, as Fusm glmim and glomoidea^ Gend, and several other forms 
have to be transferred to tliis genus, thus forming a very characteristic group of 
shells. Numerous cretaceous species belong also to it; {vide Proc. Am. Phil. Soc. 
1861, VIII, p. 118; Pal. Calif. 1864, I, p. 88; Sitz. Akad. Wien. 1865, LII, 
Rev. etc. p. 77.) 

Wc notice two species from South India, Nept. rhmnhoidaliSi Zek. sp. formerly 
described as Voluta id. by Zekcli from the Alpine Gosau-deposits, and N. exemaia, 
Blanf. sp., a remarkable form of the type of Fusm corrugaim^ Reeve, and JP. glomus^ 
Gene, with a coarsely reticulated shell-surface. 

2. Futhria^ Gray—Adams’ Gen. I, p. 86 — Spire about as high as the last whorl, 
conical; whorls smooth or spirally grooved, canal short, bent to the left (in front view) 
and somewhat recurved, ajicrture ovate, posteriorly subcanaliculated, inner lip smooth, 
outer lip sulcatcd internally. The shells are more consistent and thicker than in any 
Fusiis. Gray (Guide, 1857, p. IS) calls Euthria a Triton with ‘ abortive or rudimentary 
varices’. The animal in form and colour resembles no doubt more the Tbitonijoac, 
than the Fi/siNJi, and if three lateral teeth can be proved to exist, the genus may 
perhaps be better transferred to the last family. I do not know whether aU the ten 
living speiaes attributed by Adams to this genus belong to it, some of them resemble 
(at least exteriorly) BulUa more. There are several tertiary species, which ex¬ 
hibit the characters of the genus very well, and of which Nept. comm, Linn, is to be 
considered the type; but I am not acquainted with any cretaceous form exactly 
like; unless species such as Neptunea curvirostrisy Gabb (Pal. Calif. I, p. 88, PI. 18, 
Fig. 37), belong to it, wliich certainly does not appear very improbable. 

3. Clavella, Swainson, 1835 {CyrtuluSy Hinds), buccinoid or fusiform shells, 
with accumulated spire and sub-cylindrical graduated whorls; surface smooth, ’spirally 
sulcated and occasionally with transverse varices, last whorl much thickened along 
the suture and somewhat contracted below it, forming an indistinct posterior canal 
on the aperture, anterior canal very short or prolonged in a straight line; on the • 
termination only occasionally bent. 



OF SOUTHERN INDIA. 


117 


This type, which is well characterised hy the cylindrical shape of the whorls, 
and the usual irregularity in the last of them, has not been as yet met with in the 
cretaceous strata, but it abounds in great variety in the eocene beds, decreases very 
considerably in the neogene, and only four species are quoted by Adams as living: 
All the fpssil species have tolerably prolonged anterior canals, and it is not certain 
whether it would not be better to reserve the name Clavellithes of Swainson for 
the species with a very short canal and an excavsited columella, as Cl. utellana and 
dutlorla. {vide JPollia.) Species like Cl. CFmmJ tuberculosa, D('sh. and Cl. (Fnms) 
rugosa, Lamck. foi’m transitions to the next generic groui), as restricted under the 
name. I do not think that there is any real necessity to so})arate Thersitea, Coquand, 
(Gdol. and Pal. de Const, 1862, p. 267, PI. XXIX, P''igs. 30—33) from other Clavclla’, 
especially if the distinction between Cla,vella and Clovellilhes be accepted. 

4— Fusus, Klein, 1753.* Shell fusiform, elongated, last wdiorl—including the 
canal—shorter than the turreted spire; canal more or less prodiujed, at least equal to 
the height of the last wdiorl, straiglit, inner lip smooth, outer lip grooved internally, 
whorls spirally striated and ornamented wdth rudimentary uniform varices. 

The greatest number of specnes of Ftmis, as restricted, are living; they are 
pretty numerous still in the neogene but much less so in the eocene stmta, and of 
all the endless number of cretaceous Fiism, jis known, only very few* will be found 
to exhibit the (diaiticters of this genus sufficiently. 

We have to notice only one species of Fusns, F. veriicillalus, n. sp. 

5— Trilouidea, Swainson, 1840. Shell ovate, buccinoid, hist whorl sub-ventricosc, 
canal short,, or moderately prolongiid, bent to tiic left, and on its termination recurved ; 
rudimentary varices numerous, all of equal strengtli, crossed by elevated thick 
spiral lines; inner lip anteriorly thickened, smooth, posteriorly thin or cross- 
grooved, often toothed at the end; outer lip thin, internally snlcated. H. and A. 
Adams consider this group only as a sub-genus of the next, but I think it ought to 
be kept distinct, if once a division of the old genus Ftmis be acknowdedged. 

6— Follki, Gray, 1839. {Canlharus, Boltcn, apud Adams.) Shell buccinoid, 
whorls convex w ith radimentary and equally formed varicc.**, and spiral elevated lines, 
last whorl ventricosc, siphon very short and barely recuiwed; mouth ovate, inner lip 
thin, cross-grooved in the entire extent, and posteriorly toothed; outer lip thickened 
internally and denticulated. 

. Gray established this genus in the Zoology of Beechy’s Voyage, p. Ill, for a num¬ 
ber of named and unnamed species, among the determinations of w hich ho hims(‘lf 
proposed aftcrw'ards great alterations; but he docs not seem to notice it at all in his 
OataJogqc of 1857. Adams quotes only flve species under Pollia and 32 under 
Tritonidea, there cannot be however any doubt, that considerable changes must be 

• The author’s name designates (as in Aporrhais) only the first proposition of the name Fums, although 
its>*characterB .were afterwards fixed by Brugni^re, Lamarck, a. o. and are still changing. It seems rather a 
mistake to substitute for such a universally acknowledged name as Fusua that of Colus, Humph., which, if 
it be correct, cannot have priority to that of Klein; but it is still more inconsequent in Dr. Gray to use the 
name Fiuua, Humph, in another place, designating by it Bosiellaria of Lamarck. 

2 Qt 
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made in these species. Several of them, a>s, for instance, Neptmea anomala,funicu- 
lata, fuaoidea and others (Adams. I, p. 80) must be referred to Tritonidea, and again 
s 2 >ecies as Cemthama (Tritonidea) hiliratmt mgneoatatuay paatinma, and others 
p. 85,) must be transferred to Hmdaia of the Tmitonud^. 

Gray (Beechy’s Voy., p. 112) quotes Buccinum (ClavellaJ diatortum as a BollWy 
and it is indeed remarkable the simikrity which young specimens of this species 
have with JBollia^ so tliat it may ho after all proved, that the ClavelUa without a 
longer canal are only abnormally grown specimens of Bollia. If this could he 
proved the name Clamllithea must necessarily be avoided. 

As indicated, there must certainly he great alterations introduced, if the two 
genera Bollia and Tritonidea are to stand, hut the numerous fossil species seem 
fuUy to indicate and to justify such a separation. Several species of both genera 
are described by Deshayes, HSmes and others under Bums and Mwrex {vide Eoss, 
de Paris, PI. 76 and Wiener Moll. PI. 25, respectively). 

The cretaceous species belong chiefly to Tritonidea, and are more numerous 
than in any other genus of the fusing ; they are in fact the predecessors of the 
Tritonidje or rather perhaps of the muricin^, and it is only questionable whether it 
would not be better to place them in the next sub-family. The form of the shell 
agrees better with the muricism, while the form of the aperture excludes them. 
Most of the Fuaua described by D’Orhigny belong to Tritonidea, thus forming a 
transitional group between Ftiaua (as restricted) on the one, and Murex and 
Hmdaia on the other side. Several other European cretaceous fusinje have to he 
transferred to Bollia and Tritonidea, but scarcely any representatives of them arc 
known from North America, at least none of the Neptunea or Fuaua, lately described 
by Gabb, are so well marked as to be reasonably transferred to any of those genera. 
We shall describe from the South Indian cretaceous deposits four species under 
Tritonidea, namely, T. gihhoaa, Stol., T. Bequieniana, D’Orb., T. grcmulata, Stol., 
T. Trichinopolitenaia, Porbes, sp. and one Bollm, P. Bondicherrienaia, Porbes, sp. 

Biacmia ('BuaiqJ and Metula appear to bo better classed with the Goljjmbellid/r 
according to Gray. 

I have thus given a review of the genera of the fvbism, merely to shew what 
forma seem to be represented in the cretaceous formations, and how they may be 
traced. Were om fossil, mcsozoic, materials usually better preserved, I have no 
doubt that several typical forms could be distinguished with generic names; and 
that in this way only can the daily doubts and objections as to species, wMch all ai'e 
termed Fuaua, be cleared up. 

Pictet (Mat. Pal. Suisse, 3me. Ser. pt. II, pp. 642—660) enumerates 106 species of 
Fuma (= fusisjb and fulqurinm) from the cretaceous deposits of Europe only. 
There is not the slightest question, that not much more than half of these are true 
species properly belonging to this (and the former) sub-family, but it is difiSctUt 
to say, when, or whether we. shall ever come to such a knowledge of them as -is* 
desirable. It cannot be wondered at, that nearly every one, liaving procured a good 
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specimen, prefers giving it a new name, rather than identifying it with some 
uncertain cast, even when compared in original. A revision of the present species 
of cretaceous Fums would be a tremendous work, although undoubtedly most 
important for the development and early study of the Siphonostomata, but it could 
not be cajrried out without access to the original materials. 

Phave lately examined the Gosau species (Sitz. Akad. Wien, 1865, LII, Revis. etc. 
p. 81) and found, that of sixteen species described by Zekeli, only two could be retained, 
of which the Fvms cmgulatm. Sow., is most probably not a Fuam, but a Terebra or 
Bullia or an allied genus; and the Fmm Beussi, Zck. may be proved to be a 
Ltdirm, as may also be expected with the Fusm toroms^ which I added (1. c. p. 83) 
to the genus. ( Valuta toroaa, Zek.) We may have then out of sixteen cretaceous Fimts 
not one even of the sub-family fusinjsi certainly not one true Fuaua; but this is 
surely not the case with other described species, at least not to that extent, and there 
are numerous fusinje well known, as stated previously. The American species of 
FUSING are between forty and fifty. 

Forbes did not describe a single Fums from South India, but numerous mistaken 
species have been attributed to him by subsequent correctors. I shall notice tliem 
briefly and append some remarks with regard to the alterations, which have been 
thought necessary. 

1. Valuta purpurifoi'miSy Forbes— Fumis id. D’Orb.—is Athleta id. (see 
rOLUTINM p. 91). 

2. Moatellarm caucellata,Fovhci&,\oQ. vii.-n. 1281 

iv-T ™ r = Ftmia aubcancellatua, 

„ cancelhfera, ibid, PI. 13, Fig. 18 J 

D’Orb. could not be traced, but the fragment certainly belongs to an Apporrhais or 

Alaria, never to a Fuam, nor to any species of the fusinji. It may be a fiagmentary 

specimen of the upper whorls of Ap. securifera, Forbes {vide p. 28, PI. II, Figs. 

2—3). 


3. Fhaaianella incerta, Forb. = Ftiaua aubinceriua, D’Orb. must provisionally 
remain as a Fhaaianella, as it is certainly not a Fuaua, nor does it appear to belong 
even to that sub-family. 

4. Fyrula cancellata. Sow. (apud Forbes) = Fuam Forbesianus, D’Orb. is 


a Bapa. 

6. Triton, atavua, Forb. = Fuaua id., D’Orb., must remain as Tritonum. 

6. Murex Jluctuoam, Forbes = Fuaua id. D’Orb., must remain as Murex provi¬ 
sionally (cicte p. 129), until the species can be identified from better preserved 
specimens. 

7., Murex Fondicherrienaia, Forb. = Fuma id. D’Orb. is Follia id. vide p. 127. 
8. Valuta breviplicata, Forb. = Fuam id. D’Orb. is Ca/ncellaria (EucliaJ id. 
of Cancellabiibje. 

** 9. The Fyrula Fondicherrienaia, Forb., is identical with Fyrula Carolina, 

D’Orb., and has been described as Ficulopaia Fondicherrienaia in the sub-family 
VOLUTINJS : vide p. 66. 
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10. Fusua pondci'oatMt D’Orb. is Athleta purpurtformia^ Forb. sp. {pide snb-fam. 
rOLUTINJEp. 91). 

11. F'lmis Fontmieri, D’Orb., is Bostellaria (?) palliata, Forbes. 

12. Fusm buccinoidea, D’Orb. (Astrolabe, PI. 7, Figs. 4<1 and 42) = F. aiibbuc- 
cinoid^a, D’Orb. (Prod. II, p. 229) I am unable to trace; it is possible that it 
belongs to Neptmea excamta, Blanf. sp. {vide p. 121), but as the sutural furfow is 
wanting in D’Orbigny’s figure, the species must remain doubtful; it would, however, 
in all probability be cdassed under Neptunea. 

After the exclusion of the doubtful forms we have then from the South Indian 
cretaceous rocks eight species of fusinm described on the following pages under the 
generic names of Nepimea^ Fuaua, Triionidea and FolUa. I have already stated in 
my previous remarks the limits within which I believe these generic groups ought 
to be taken. 


XXYI. NEPTUNEA, BoUen, 1798. 

1. Neptunea rhomboidalis, Zekeli, ap. PI. X, Fig. 21. 

1852. Voluia rhomboidalia, Zekeli, Abliundlungen d. Geol. Eciebs-Anst. Wien, Vol. I. Pt. 11. 

p. 80, PI. 14, Fig. 9. 

1865. Neptvnea id. Zvk. sp., Stoliezka in Sitzungsb. Akad. Wien. LIl, Bevis. etc. p. 78. 

Nept. testa omte-rhonihoidali, anfraciihm guinia, mturia imprc8s:la sejmetia, 
awbplania; ultimo maximo, spira long'iore, suhvnjlalo ; avperjicie in jtmiorihna apiraliier 
numeroaiaaime atriala alque trmiavcrahn coaiulaia, in celale provecliore atriia coaluUa- 
que plus minuave obsoletia; aperiura elmigala, ulri/nguc acute terminanie; marginibua 
arcuatia; labro acuto; canali pi'oducto, laleralUer curvo. 

Spiral angle 66“; sutural angle 8°. 

Height of last whorl ; total of shell (considered as 100) ... 0 65 

There has been only a single specimen of this species found in South India, and 
in comparing it with specimens from the Gosau-deposits, the diflerenees are so slight 
that I cannot hesitate to identify it with the European fossil. 

In my revision of the Gastropoda of the Gosau-formation (loc. cit.) I had already 
remarked, that the volutions ought to be a little narrower along the suture, than 
Zekoli’s figure gives them, and that the canal is bent laterally. It may farther be 
noticed that Zekcli’s enlarged figure 9' represents the species somewhat broader, 
the last whorl being more angulated about the middle, while it is more uniformly 
rounded in our figure. The reason for tliis is, that Zekeh’s figure refers to a ypunger 
specimen, while oure is one of more advanced age, although it is, excepting the anterior 
termination of the canal, quite perfect as regards form. The ornamentation is not 
so distinct in our specimen, but this is more due to a deficient state of preservation 
of the surface, than perhaps to the larger size, although the transverse striae become 
decidedly less strongly marked in advanced age, as I had occasion to observe 
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repeatedly on the Alpine specimens. The posterior margin of the whorls along the 
suture is generally somewhat more strongly marked, the last spiral furrow being 
usually deeper than the preceding. 

Locality. —^N. of Karapaudy in the Trichinopoly district; besides the Alpine 
Gosau>4,eposits, in the valley of the Gosau, I am not aware, that the species has been 
notieed from any other locality. 

Formation.-— group. 

2, Neptunea excavata, Blanford, sp. PL XI, Figs. 1—3. 

1862. Fueus excavatus, BlanforJ, Mem. Geo. Snt^. India, IV, p. 118—^name only. 

Nept. testa ovata; anfractihus quinis sen senis, convexis, suturis profwidis 
sejtmctis, tramvermm atque spiraliter crassatimi cosiulatis, in stiperficie camellalu^ 
atque suhtuherculatiSi prope mturdm unisulcatis; ultimo atifractu spira longiore; 
apertura elongata^ postice acute-angulataf suhcnnalictdata, aniice effusa; labro 
margme undulato, intus sulcoso ; lahio moderate, postice paulum expamo, intus leevi, 
valde arcuato ; canali lateraliter curvo. 

Spiral angle 70°—80°; sutural angle 4°—-5°. 

* Height of last whorl : total of shell (consd. as I’OO) ... 0‘6.5—0'70 

The peculiar mode of ornamentation recalls very much the similarity of shells, 
which have folds on the inner lip and are consequently placed in the family 
VoLUTiDM, but there is not a frace of folds perceptible in the present species, 
and as the general form agrees with others of the same genus, we think it best to 
describe it under Neptunea. The form of the shell varies a good deal, some speci¬ 
mens being more inflated, short, and others having a more elongated spire, which 
however is always shorter than the last whorl. The ornamentation is equally very 
much subjected to variation; the normal state seems to be. When the trans¬ 
verse and spiral ribbings are about equal in strength, forming small nodules where 
they meet, and giving the surface a coarsely reticulated or cancellated appearance. 
The square fields between each four nodules are respectively deeply excavated, from 
which fact Mr. Blanford’s name was derived. This regular mode of ornamentation, 
as seen partially in Pig. 1, is however not very often met with, chiefly from the 
commoifly imperfect preservation of the shell-surface. Either the transverse, or 
more frequently the spiral ribs appear stronger, forming more or less isdlatcd rows 
of tubercles, and in this way alter the appearance, as will be better seen by a 
comparison of our figures. The broad furrow along the suture is characteristic and 
is never wanting. 

The margins of the aperture arc somewhat dilated and tliickened, being 
on the outer lip slightly undulated and interiorly grooved, while the inner Hp is 
’ perfectly smooth. The canal is produced and bent laterally. 

This species has, as regards the form of shell, the most striking resemblance to 
Vohitilithes limopsis, Comad (Joum. Am. Acad. Phil. IV, p. 292, PI. 47, Pig. 24) 

2 H 
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from the eocene rocks of Alabama, in which species Conrad records three plaits 
on the inner lip. There is no difficulty as to confounding specimens of this 
Neptimea with Volut. radula, Eorbes, even when the plaits in the latter are not 
visible, as the spiral and transversal ribbings in this last named species are much 
more closely pfeeed to each other and the square interspaces consequently much 
smaller. •- 

Localities. —N. of Kunnanorc and E. of Anapaudy, Serdamungalum, Kolako- 
nuttom, Shutanure, Andoor, E. of Veraghoor. The species is very common at the 
locality between the first two named places and not rare at the others. 

Formations. —Trichinopolj and (?) Arrialoor groups. To the last group only 
the Veraghoor locality refers, according to Mr. Blanford’s map. 

XXIV. EUSUS, Klein, 1753. 

1. Eusus VERTiciLLATUS, StoliczJca. PI. X, Eig. 20. 

Fits, testa elongata; anfractUnis angulate-convewis, supra mlde constrictis, 
transversim ndnutissime-, spiraliter crasse-slriatis ; striis spiral\hiis altematmjortio- 
rihns, una ad medium aiifractuum carinata, maxime elevata, obsolete tuberciilata, 
secunda infra crassiore, atque ceteris vn hasi ultimi anfractus sensim tenuiordyiis, supra 
carinmi striis senis, alternatim fortioribus, ornatis; labro ad marginem tenui, 
stdeato ; labio tenuissimo ; canali recto. 

Spiral angle 46“; sutural angle 11“. 

This species is well characterized by its ornamentation, the transverse striae 
of growth being only minut(‘., although very distinct, while the spiral striation is 
much stronger. Each of the whorls is angulatcd in the middle by a sharp, 
obsoletcly tuberculated tjarina, and above this there are, with the exception of the 
sutural margin, six striae, alternately stronger and thinner; the second of the 
striae below the carina is strongly marked on the last whorl and the following three 
become gradually thinner towards the anterior extremity, alternating regularly with 
others in strength. The striae of growth arc only very shghtly elevated in crossing 
the spiral striae and produce occasionally slight undulations of the latter. The inner 
lip is thin, the spiral striation being consequently partially apparent on the interior 
margin of the aperture; the canal quite straight; the outer lip sharp with an 
undulated margin, being slightly grooved internally. 

Locality. —N. of Odium, in a brownish calcareous sandstone, very rare. 

Formation. —Ootatoor group. 
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XXV. TEITONIDEA, Swaimon, 1840. 

1. Teitonidea gibbosa, Sloliczka. PI. XI, Fig. 5. 

Trit. testa elongata^ ad medium gibbosa, utrinque acutimcula ; avfractibus octonis, 
primis ^duobus minutis, Icsmgatis atqtie politis; (in speeimim mjaneo-coloratisJ, 
sequentibm comexis, prope suturani multo angustiorihus, spiraliter dense striatis, 
•infra transxersaliler tuberculato-costalis; spira brevi, acuta; ultimo anfractu 
latissvmo, gibboso, eostis ad medium connexitatis crassis, tuberculosis, striis suprd etprope 
suturam tenuioribm ; crniali spiral sub-mquali, paulum lateraliter atque supra recuroo ; 
lahio antice calloso, postice tenui; labro acuto, marghie undulalo, intus sulcoso. 

Angle of the spire (excepting the last whorl) 35°; sutural angle 6°. 

Height of lust whorl ; total of shell (consd. as I'OO) ... 0'63. 

Tlie great number of whorls, being strongly contnuited on the sutui*e and the 
ast being more than twice as wide as the penultimate, but rapidly narrowing 
on the anterior extremity again, give this shell a very charatjtcristic form, which, 
combined with the ornamentation and the shoi-tness of the canal, recalls very much 
the similarity of some species of the family TmTomiDsi. 

The figured specimen is in excellent preseivation, and on this the two uppermost 
whorls are perfectly smooth with a blueish tinge; it is probable that this colouring 
is original on the shell. Tlio whorls next to the cmbiyonal arc only spirally 
striated, and the transverse ribs do not apiicar until on the third before last, being 
obsolete near the suture, where tUe sjiiral striae arc considerably thinner. On the 
last whorl they may bo said to form trausvei*sally elongated tubercles, ten in 
number. The spiral striae are strongest in crossing thesij tubercle-like ribs, and 
become towards the anterior extremity broader, but less idevakul, and gradually 
obsolete. The striae of growth are distinctly perceptible, but very fine. 

The aperture is soniew'hat peai-shapcd, broadest above and gradually narrowing 
and lengthened anteriorly. The outer lip is sharp, internally grooved; the inner lip 
quite smooth, posteriorly thin, anteriorly somewhat thickened; the canal is Laterally 
emwed with its termination somewhat turned upwards. Near this termination the 
inner lip is somewhat thicker, forming a veiy slight fissure exactly similar to the 
largest niunber of living Trit on idea. 

This species bears evidently considerable resemblance to Fits us Marrotianns, 
D’Orb. (Pal. Fran§. terr. cret. PI. 225, Fig. 2), as regards general form and spiral 
striation, but the smaller number of whorls with a somcnvhat more obtus% spiml 
angle and the few transverse ribs on each of them appiiai* to justify fully the proposed 
distinetion of the two species. J. Miillcr (Petref. d. Aaclmcr Krcidcf. 1851, p. 34) 
unites the F. Marrotkmus, D’Orb. with F. Clementinus of the same author. The 
forms of both and our own species are like enough, but as D’Orbigny’s figui'c of the 
last-named species represents only a very poorly preserved cast, the qm'stion cannot 
be settled satisfactorily without the oi-iginal specimens. 

Locality. —N. of Aluudanapooram in the Trichinopoly district; very rare. 

Formation. —^Trichinopoly group. 
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2. Tbitokidea eeqtjieniana, lyOrUgnyt sp. PI. XI, Figs. 8 and 9. 

1842. Fums Jlequienianvs, D’Orbignj. Pal. Fran^, Terr. cr6t. p. 342, PI. 225, Fig. 3. 

1851. „ JBwshi, Muller, Petrefacten der Aachoer Kreideform. p. 35, PI. Y, Fig. 15. 

Trit. testchulongata, spira acuta; anfractibua cirdter sept&m^ comexi8i svperiorihus 
cancellatiSt ceteris crasse spiraliter siriaiis iransversimque costatis ; costis 10—-^2 in 
uno circuitUy ad medmm maxime elevatis, a/ntice in ultimo anfrouitu obsoletis^ postice 
tenmoribus, usque ad suturam prolongatis ; striis crassis minutissimis altemantdms ; 
ultimo amfractu macdmo, gibboso; canali lateralitcr atque suprd recurvo; labio 
tenuissimo. 

Spiral angle 66®—66°; sutural angle 8°. 

The shell consists of four—seven convex volutions, the spire, when well preserved, 
being of about the same length as the last of them. Each of the whorls of the spire 
is ornamented by ten—twelve transverse ribs and about five spiral strim. The two 
uppermost (posterior) of these striae are placed somewhat closer to each other and 
are thinner than the following. When the shell-surface is well preserved a very 
fine spiral striation is perceptible between each of the stronger striae. The anterior 
portion of the last volution is striated similarly to the rest of the shell, but the trans¬ 
verse ribs disappear perfectly on it. All the whorls are posteriorly somewhat more 
contracted than anteriorly; the ribs are slightly curved, reaching from one suture 
to the other, being, however, posteriorly considerably thinner, while the spiral striae 
increase a little in thickness, where they cross the transverse ribs. 

There exists scarcely any difference, that we could record between our specimen, 
represented in figure 9a and D’Orbigny’s figure. The uppermost whorls are in our 
specimen corroded, and on that account only the spire appears to be somewhat 
shorter. There arc ten transverse ribs on each volution in D’Orbigny’s specimen, 
while there arc twelve in ours; this number appears to change, however, often in 
one and the same specimen. 

It seems very desirable to compare specimens of Fusus Itierianus^ D’Orb. 
(loc. cit. PI. 223, Fig. 2) noth those of the present species, for both the figures of 
D’Orbigny are remarkably alike. The only perceptible distinction is, that the whorls 
are posteriorly somewhat less contracted in the former, but the difference does not 
seem to exceed the limits obser\'ed in our materials. The fine striation between the 
coarser in F. Itierianus cannot be looked upon as a character of specific difference, 
for it depends merely upon the state of preservation. I have placed the Fusus Buchi, 
Mullet, as a synonym of F. Bequieniamts^ although Dr. Muller says that it differs in 
every way from it. Comparing however the description and figure of the former 
the only difference which can be noted is a somewhat larger number of whorls and 
of transverse ribs; in both these points the identity is perfect with our smaller 
si)ecimcn represented in Fig. 8, PI. XI. The real fact appears to be, that the upper-, 
most whorls are gradually worn off with the advanced age of the specimen. ThcL 
variation in the number of transverse ribs has already been noted, and that they 
appear a little sharper, is a matter which may reasonably be expected in younger 
specimens. 
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D’Orbigny described his Fums Mequienia/nm first from the cliloritic beds of 
TJchaux and transferred it in his Prodrome to the ‘Turonicn.’ The Fuma Bachi of 
Muller occurs in the ‘Grunsand’ (about equivalent to the upper Greensand of 
English geologists) of Aachen (Aix-la-Cliapellc). In general the species may be 
regarded as a middle cretat;eou8 fossil. • 

Localities .—^East of Anapaudy in a soft chloritic rock and near Veraghoor in a 
whitish sandstone, in Trichinopoly district; rare. 

Formation .—^Trichinopoly group. 

3. Tritonidea grantjlata, StoUezka. PI. XI, Figs. 6 and 7. 

Trit. testa ovalo-conica; anfractihus suheonvexis^ posterius ad suturam margine 
tumescente atque una serie granonim ortialis, infra marginem prof unde ccmalicu- 
latk, infra canalem costis crassis transversalibus atque striis spiralibus ornatis ; costis 
circiter denis in uno cirenitu, rectis, tuberculate-elongatis, antice evanescentibus ; striis 
plus mimmve granulosis, in anfractihus spiroi ternis seu quaternis, in ultimo nvmevosis ; 
canali anteriori elongato, props recto. 

Spiral angle 55°; sutural angle 10“. 

Tliis species is referred to Tritonidea, chiefly on account of its general resem¬ 
blance to other species; no specimen has been observed with the anterior portion of 
the canal perfectly preserved. In general form and partly in the ornamentation, the 
present species resembles much tlve Trit. Bequieniana. The specific distinctions are, 
however, pretty clearly marked, for not only the single wdiorls are le^s convex, but 
the entire ornamentation differs in its greater details. Tlic posterior margin along 
the suture is much thickened, ornamented with a row of numerous spinosc tuber¬ 
cles ; below it there is a strong constriction like a canal, on which the transverse 
ribs terminate. The number of the granules on the sutural margin is much larger 
than the number of transverse ribs, so that the former cannot bo regarded as the 
upper terminations of the latter. All the stronger spiral striae are more or less gra¬ 
nulated and form pretty sharp tubercles in crossing the transverse ribs. There arc, 
at least in young specimens, very fine intermediate striae to be observed between the 
stronger ones, of which three or four are present on the upper whorl. The upper¬ 
most of these latter is somewhat tliinncr than the lower three. 

The inner lip is distimjtly striated, but on the anterior portion apparently thicker, 
than in Follia Fondicherriensis', the outer lip is internally grooved. Tlic last, whorl 
is somewhat higher than the spire, and the anterior canal is for the greater portion 
of its length almost straight. 

Locality. —S. E. of Parchairy in the Trichinopoly district, apparently very rare. 

. Formation .—^Trichinopoly group. 
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4. Teitonidea Teichinopolitensis, ForheSi PI. XI, Pig. 4. 


1846. Murex Tnchinopolitenms, Forbes, Trans. Geol. Soc. Lond. TII, p. 127, pi. 15, fig. 7. 

„ idem D’Orbignj; Oabb; Ficietj &a. 

Trit. testa elongata, ad medmm infiata^ utri/nque attenuata; anfractibus senis 
primis Icevigaiia, ceteris costate-cmgulatiSi tramversim costatis, ad medium angidatis; 
supra angulum duobm striis fortiorvbus atque muUis minorihus omatis, cosiis 
ohsoletis; apud et infra angulum crasse tri-dngulatisy in interstitiis etiami vmltu 
striatis; costis transversis rectiSy ad angulum nonmmqnam tuberculosis sen spinulosis; 
ultimo anfractu antice canali moderato protraciOy valde constricto; lalm intus ImmgatOy 
postice tenui, antice incrassato; labro ad marginem intus sulcoso; canali ad termu 
nationem lateraliter atque supra recurvo. 

Spiral angle 66°; sutural angle 8°—^9°. 

Height of last wborl : total of shell (considered as I'OO) ... 0'60—0'65. 

Between the principal spiral striae there is always a dense and fine striation 
I)erceptible, and some of these secondary striai vary again in strength. On the 
upper flat portion of each -whorl there are only two stronger striae and on the 
lower (on the last whorl the middle) straight portion three, respectively much 
thicker, and the uppermost occasionally forming rounded tubercles on the edges of 
the transverse ribs. These latter become obsolete on the posterior portion of each 
whorl as well as on the anterior portion of the last. The striae of growth are very 
distinct and produce occasionally with the finer striation a kind of minute granulation. 
The canal is only slightly bent laterally, but it is'more strongly bent upwards than 
in any of the other species, and on its tcimmation it appears to be also somewhat 
widened. The inner lip thickens somewhat towards the anterior extremity. The 
only known species which it would seem very desirable to compare with the Indian 
fossil, is Fusus Nereidis, Miinst. (in Goldf. Petref. Germ. Ill, 1841-1844, p. 24, 
PI. 171, Pig. 20). A perceptible difference, judging from Goldfuss’ figure only, lies 
in the spiral striation, although tliis could be easily explained from the state of pre¬ 
servation. Munster’s species appears to be pretty common in the middle cretaceous 
deposits of Germany; {vide Zeitsch. Deutsch. Geol. Gescll. XV, p. 340). 

Localities. —N. of Alundanapooram and S. of Olapaudy; appears to be a 
rare shell. 

jpbmrt/iow.—Trichinopoly group. 
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XXVI. POLLIA, Gray, 1839. 

1. PoLLiA PONDiCHERRiiNSis, Forhes, «p. PL XI, Pigs, 10—12. 

1846. Murex Pondiclierrietuiu Forbes, Trans. Geol. Soc. Lond. VII, p. 127, PL 13, Fig. 20. 

1850. Fusus „ P’Orbigny, Prod. IIj idem, Gabb; Pictet; and others. 

• 

Fol. testa ovaia, apice amta; ultimo anfractu maxime infiato; anfra^ctihiis 
eirdter septenis, comexis, swpra angustioribus, planimculis, iransversim 12—16- 
costatis, spiraliter costato-striatis; striis crasm in costis transversalibm fortwribus, 
nonnunqmn suhtuberculosis, una sen, duabus minoribus, filiformibm, altemantibus ; aper- 
tnra ovali; labro ad margmem intus sulcoao ; labio tenui; canali brevissimo 

Spiral angle 60'’—68”; sutnral angle 6°. 

Height of last whorl : total of shell (considered as 100) ... ... 0'61—0'62. 

Width of „ „ ; its height ( „ ) ... . . 0*92. 

All the whorls are much more strongly contracted above than below and some¬ 
what flattened, while the lower portion is strongly convex. The transverse ribs, 
which vary between 12 and 16 in number, are posteriorly tliinner, but can be generally 
traced up to the suture. Besides the sutural line there are usually on the flattened 
portion of the w'horl three striae, the middle one being the strongest, and three others, 
respectively much stronger than the previous, arc placed on the lower portion. 
As the sisso .of the shell increases, thinner striae appear gradually between the prin¬ 
cipal ones, but there ai’c very rarely more than two of them between tw^o of the 
former. When the shell surface is well preserved the striae of grow th are found 
to produce on the spiral striation a fine granulation, otherwise they appear some 
what distinct only in the interstices. 

The aperture is ovate; the outer lip on its margin internally sulcated; the 
inner lip not much thickened and partially crenulated and striated. The canal w as 
certainly short, and although it has not been observed with its teimination perfect 
in any of our numerous specimens, it could scarcely differ in form very much from 
that of living species of the same genus, as may be seen in the restored Fig. 10 or 
’ 11, PL XI. I may remark here, that this specimen is very nearly perfect, and that 
only a portion of the margin of the outer lip is broken awny, the impressions of 
the interior suloation being well preserved. The ornamentation not being otherwise 
unlike, I have long been in doubt whether it w'ould not be more appropriate to refer 
this species to Phos, Montfort, but the want of a separate anterior fold on the inner 
lip and the comparatively great tliickness and solidity of the shell agrees undoubt¬ 
edly bettdr with living species of Pollia. 

Prof. Forbes described this species as Murex, pointing out distinctly the short- 
nessi of the anterior canal, and there does not appear much reason to support 
DlOrbigny’s views in transferring the species to Fusus, from which Pollia as at 
present accepted must be kept totally distinct, intermediate between the sub¬ 
families woMiciFM and fuhifm. 
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Localities. —Alundanapooram, neighbourliood of Anapaudy and Veraghoor, in 
the Trichinopoly district; a tolerably common shell. 

Formation. —Trichinopoly group. 

c. Sub-family,—MURICIN j^. (Adams, Chenu, Gray,and others.) 

Tlie animals of the mxtricijum are almost exactly like those of the tusinje, at least 
they do not exhibit any greater variations, except that the margins of the mantle are 
generally more developed and form usually at an interval of one-third of each 
volution stronger spinose or lamellar varices in the former sub-family. The aper¬ 
ture of the shell is round, internally smooth and only the margin of the outer lip 
often undulated; in a great number of species the canal is externally, up to a 
narrow open line, closed; the operculum is ovate with a sub-apical nucleus. 

It is certainly necessary to divide this family into at least four genera (or rather 
five) as proposed by Dr. Gray (Guide, 1857, p. 11) and others. 

1. Murex, Linn. 1758, restricted to the species with a short spire, ventricose, 
strongly convex whoi-ls, thick varices with or without single spines, and a long canal. 

The M. spirilla—^ Tudicla of Adams and Chenu excluded. 

2. CMcorcns, Montfort, 1810, with three principal and more or loss sub-equal 
spinose and lamellarly branching varices, last whorl usually somewhat higher than 
the spire, canal sliort with its termination bent to the right. 

2a. Ftcronotm, Swains. 1840.—Of the other sub-genera, quoted by Adams, 
this ought I believe to be established as a genus, comprising chiefly elongated shells 
with the spire about the same height as the last whorl or even somewhat liigher, 
each whorl ornamented with tlu’ce laterally much compressed, fin-shaped varices; 
secondary varices more or less obsolete, the interspaces being often quite smooth, 
the canal of moderate length, externally usually ijcrfectly closed by the extended 
margins of the aperture, the termination straight or only very slightly bent. 
There are a considerable number of tertiary fossil species, which indicate this 
separation as very desirable. 

3. Typhis, Montf. 1810, (diaracterized especially by the tubiilar canal near the 
posterior edge of the mantle; includes a large number of typical shells. 

4. Trophon, Montf. 1810.—The varices are numerous, lamellar, single and 
equally formed, posteriorly angulated, prolonged into short lamcUiform spines, hol¬ 
lowed out internally; the anterior canal is open, of moderate length and usually 
bent to the left (in the frontal view of 'the shell). 

The sub-family, as at present restricted, forms a very well defined,* natural 
group of shells, and each of the genera, as here stated, have numerous representa¬ 
tives in neogenc and eocene beds. By much less certain, however, is any know¬ 
ledge of the cretaceous species, attributed to this same group of shells. The jfbl- 
lowing cretaceous specie^ have been recorded by Pictet (Pal. Suisse, 3me 
Ser. p. II, p. 660) j M. Frestensis, P. et Camp; M. Genevemis P. ct E.; M. carinella, 
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Sahmidiama et hilineatm, P. et Camp; Jf. calcar^ Sow.; M. pletiroiomoideSf Muller. 
In my revision of the Gosau-Gastropoda (Sitz. Akad. Wien, 1866, LII, p. 80), 
I have mentioned as doubtful M. loricalm {TrUmium id. Zek.); and I actually 
do not know where the two last named species could ho bettor placed, although they 
have no. intermediate stronger but all very sharp varices, as most of the species of 
Chidbrem have, to which genus alone they can form additions. The six first named 
species may belong to the same group, but they are not so perfectly known as to 
admit of their difference from Follia and Trilonidea of the fusing being positively 
stated. All tliis is to be looked for with better materials, and the gcneru; denomina¬ 
tion of Murex shows in general only, that the species most probably belong^o the 
siuficinje. Of the three species noted by Prof. Forbes as Murex I Ixavc referred the 
M. Pondicherriensis to Follia and M. TrU}1miopoliteims to Trilonidea of the FUSiNjEy 
but I am not able to trace M. fluctuosus, nor could I pronounce an opinion on its 
generic denomination. Tlie species may prove to belong to this or to the former sub¬ 
family ; it ought provisionally to stand hero, as no reason can be given for its being 
shifted about into other groups. 

Gabb lately described a very interesting species, Typhis anliqvm, from the 
cretaceous rocks of California (Pal. of California, 1804, I, p. 82, PI. 18, Fig. 31.); it is 
the first ropresentant of the genus in cretaceous beds. We notice from South India 
another equally remarkable species belonging to the sub-family mvmcisje and in 
all probability to the genus, 

XXVII. TROPHON, Mwitforl, 1810. 

1. Trophon Oldiiamianum, StoUczJca. PI. XI, Fig. 13. 

Troph. testa elo^tgata, fusiformi ; mifractllms gradatis, supra valde-excavatis, 
ad margmem suturalem suhinjlatis, infra planiuscttlis, spiraliler era^sse striatis, tram- 
rersim lam^llose coslulatis ; cositilis supra in excavatione ohliquis, ad angulnni spimi- 
losia, mfra reetis, in striis spiralihus lamellose-elecatis, jjIus minusve VMiricatis ; labio 
IcDxigatOy tenui; apertura? — eanaliT — 

Spiral angle 44°; sutural angle 9°. 

Tliis very characteristic fossil agrees in every respect so entirely with living 
species of the genus Trophon, that there can be little doubt as to its being a repre¬ 
sentative of this group in the cretaceous deposits. 

All the whorls are along the suture deeply and broadly excavated, below nearly 
flattened ornamented with coarse spiral striae, which are usually unequal in strength, 
numerous on the last whorl, while only three remain visible on the previous, and 
gradually disappear towards the uppermost. The margin of the suture is somewhat 
Swollen up; on the excavated portion below no spiral striation is visible, but the 
dblique transverse ribs, wliich are nearly straight on the lower portion, are here 
inTYiftllar and more or less elevated into spines on crossing the spiral striae, espedaUy 
so on the angle, which bounds the excavation below. 

2 K 
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The si^imen under desraiption is rather imperfect, neither the apex nor the 
aperture is preserved, hut the very characteristic ornamentation may for the present 
serve as a sufficient distinction. The inner lip is thin and smooth; nexr the suture 
the shell is remarkably solid. 

Locality. —S. of Serdamungalum in Tricliinopoly district; apiparently very rare; 
only the figured specimen has been examined. ' 

Formation. —^Trichinopoly group. 

XI. Family.—TFITOmiLJB. 

• 

Animal with a thickened, truncate head; tentacles of moderate length, with 
the eyes on the external thickened basis, or within the first half of their length; 
proboscis long, retractile; lingual membrane, with teeth in seven rows, the lateral 
in three series each; mantle enclosed; siphon usually produced and nearly straight; 
foot always expanded, with thin margins, truncate anteriorly. 

Operculiun ovate, lamellar, of the same size as, or occasionally smaller than, 
the aperture, and with an apical or lateral nucleus. 

The sheila are more or less ovate, usually thick and consistent, covered with a 
rough, horny epidermis ; the whorls ornamented in the course of growth with per- 
manent apertural varices, of which at least the last one is always distinguished, even 
when all the previous become obsolete; the surface is usually roughly covered with 
spiral stria and more or less spinose tubercles; the aperture is ovate and both lips 
visually denticulated or sulcated; the inner Up has often posteriorly an, elongated 
tooth so as to narrow by il the aperture ; the canal is more or less produced. 

The genera usually admitted in this family arc Fanella {Bursa, Adams, Apollon, 
Gray) Fersona {Bistortio, Adams), and Tritonium, of the first and last of which 
H. and A. Adams quote a number of sub-genera. Gray restricted the name Manella 
for M.cruniena (and ?), as distinguished by a semiovate operculum, with a ccntro-lateral 
nucleus, and places it in the (Guide, 1857, p. 39). If this be admitted, 

Fersona in having a similar operculum and differing far more in the constitution 
of the shell must be separated from the Tritoniidje also. There docs not seem any 
particular necessity for either change, as otherwise nearly the entire femily must be 
disbanded. 

A generic distinction of those species, as M. crumena, within the family 
TsiTONno^, appears quite sufficient. It- cannot be questioned that the present dis¬ 
tinction, as accepted between Manella and Tritonium, based principally upon the 
number of varices in one whorl, is very uncertain. When Philippi searched anxi¬ 
ously after other distinctive characters between Manella and Tritonium, it shows 
only that he had carefully observed a number of one and the same species ik ^ 
different stages of growth. Eor if any body has had the opportunity of examining 
a really large number of these living shells on the sea-coast, he will easily be con¬ 
vinced, that he could make a good number of species of TrUoniim and Manella 
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too out of one series of shells, of which the animals are evidently perfectly the 
same as regards any specific distinctions. All that appears likely is, that any classi¬ 
fication depending upon the existence of two varices in one, or three in two whorls, 
must be given up as of principal importance, and that a number of genera ought 
then to ,be framed according to the general form and a summary of other distinctive 
marks, as has been partially proposed by H. and A. Adams. It must be granted 
that the varices are in many species scrupulously constant in thdr position, and that 
they will always form good marks of distinction, but certainly they are not so to 
the extent of forming strict generic separations. So long, however, as only speci¬ 
mens of * distinguished beauty’ are recorded and represented in our collections, it 
is indeed a diffilcult task to entertain hopes, that any one will succeed in a generic 
arrangement of the family. The following would perhaps summarise the present 
state of our knowledge. 

1. —Manella ; as in Gray’s Guide, 1857, p. 39 ; the examination of the opercula 
only can fix any certainty of distinction from 

2. — Lampaa; ovate shells, with distinct and open posterior canal, very short 
anterior canal like Trilonium lampas, Hanella foliala^ and others {Aspa^ Adams, 
included). 

3. —Apollon ; produced anterior canal; last whorl ventricosc^ outer lip much 
thickened on the margin; no, or at least not an open, posterior canal, with two 
varices on each whorl; species like Manella gigantea, gyrinm, and others. 

4i.—3upleura; as stated by Adams, Genera, I, p. 107. 

5. — Persona ; {DisiortiOf Adams, Gen. p. 104.) 

6. — Simplum; shell ovate; whorls nodulose; lastventricose; canal distinct, more 
or less produced; margins of aperture strongly thickened; outer lip exteriorly 
bounded by a varix, internally thick, dentate; posterior canal indicated, not open. 
Under this name could probably be better included the species quoted by Adams in 
the sub-genera Siinplum, Cabestana, Lottorium, and Gutturmum, Tritonium mid Clan- 
deslwivm, Chem, and others. The distinctly from Apollon would be based simply 
upon the number of tubercles within restricted limits. Imperfect specimens will 
be difficult to separate from Tritonmm, although from the nature of the outer lip 
the varices ought to be always much stronger. 

^.-^Epidromus ; vide Adams’ Gen. I, p. 103, probably not excluding Manella 
anceps. 

8. — Tritonium,* as restricted (Adams’ Gen. I, p. 102), ovately elongated, canal 
short; outer lip thickened in front, somewhat reflected with sharpened outer edge; 
inner ^ip thin, posteriorly more or less expanded, and near the posterior angle of 
the aperture with a fold-like tooth ;—Manella candisata probably included. 

9. — Lagena; shell thin, more like that in Nepiunea; whorls roundish or angu- 
•Ikted with short transverae ribs, and mostly obsolete varices; margins of the aper¬ 
ture continuous; inner lip with a fold-like tooth posteriorly; outer lip intemally 

* In B <»<»«» so easilj remedied as this, I do not seo the advantage of supposing, that the meaning applied 
to a word by any one shoold be misundorstood as applying to a reptile, where he is only speaking of a shell. 
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smooth with broad sulci; externally inflated forming a varix, but not much thick 
cned; canal usually somewhat produced; columella solid. This genus ought to be 
certainly distinguished from Tntonium and the other genera, being well charac¬ 
terized by the thinness of the shcU as compared with other Tritonjidjs. We noticed 
the same difference, accompanied with other distinctive characters (as stated), on 
two species from the South Indian cretaceous rocks, the description of which will 
be found more in detail farther on under this generie heading. Chenu entertains, as 
I believe justly, some doubts as to the species attributed by Adams to this genus. 

If the Trit, Tranqueharimni, Linn., be not separated froig», Simplum, there is 
ciortainly no reason to do so with Tr. clandestmmn, Lamk. for both liave the 
characteristic form and thickened outer lip of Bimplimy except that the varices 
become on the upper volutions more or less obsolete. There is usually only one 
varix on the last, and sometimes one, two, or three preceding ones well developed on 
the previous volutions, but I do not think that there is any great necessity for 
separating these forms from Simplum, save on account of the few differences in the 
structure of the shell; certainly they are not to be united with Trit. cancellatum^ 
Lamk., T. Oregoncme^ Say, T. C1iemmtzi% Gray, and others in one genus. The 
Trit. (BiiccinumJ glaciale, Muller, ought, I believe, to be placed here and not under 
Buccinum. 

10. —Argobuednum {vide Adams’ Gen. I, p. 104). This genus would seem to 
differ only by the more solid structure of the shell, and by the outer lip being 
internally thickened and dentate, the canal short, recurved; it could be retained 
for Tr. acahrum. King, Banella Argus, Lamk., B. 'vexillum, Sow., and a few tertiary 
fossil species. The Trit. rude, Brod., appears rather to be a JPollia. 

11. — Hindaia,* Adams, 1860; {Nassaria in Adams’ Gen. I, p. 123; Ilindaia 
of Chenu). Excepting the last varix on the margin of the outer lip, there is 
no other one distinguished from its size, although the wliorls are transvcrsally 
numerously ribbed; tlie canal is produced and recurved; the aperture roundisli; 
the inner Iii> transversaUy grooved, and the outer lij) internally thickened and 
dentate. These cliai’actei-s distinguish the shells of tliis genus easily from Lagena 
and Argobuccinuni. 

Gray (Guide, 1857, p. 43) does not seem to be inclined to separate these forms 
from Trilonium (Triton) at all; and Adams, Chenu, and others placed the genus 
under the Buccinjrm, next to P/iO«, Montf. H. and A. Adams refer (loc. cit. p. 127) 
to some distinctions in the animals between ’Nasaarm and Triionium, but certainly on 
comparing these with the animals of most of the Bvccimi>M, it may be seen that 
the dilated foot, the placing of the eyes, and the straight siphon are far more like in 
the TujTomiJijR than is generally the case in species of the Buccinid^. The 
shell from its consistency and ornamentation is decidedly that of a Tritonium and 

• Mflrch {Proceod. Zool. Soc. Loud., 1862, p, 227) says ‘the first species 'laNasga lyrata, Qmol., p. 3794; Mart. I Vs 
PiRB. 1122-1123. If the quotation of Gmeliu is right, the type is JUangelUt ; but if Martinis’ figures are correct, the 
type IK Jlupc. nheiim, Gmel. The latter, however, is not probable; and therefore the name iVBesari* must not be 
used for Hiiidnia, H. and A. Adams-’ 
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not of a Bucdnim, or even Bhoa; and the same applies to the form of the operculum. 
Hmdaia, or Naaaaria, as stated by Adams, forms a small group of very character¬ 
istic shells, to which, however, species as Canth. biliratua, paatmaca, nigricoatatna, and 
a few others classed by Adams under Tntonidea (Gen. I, p. 86), ought to be added. 
On t^e Tj'hole, I believe that it is absolutely necessary to form a generic distinction 
for these shells, but not to separate them from the other TritoniidjE. For the 
study of the fossil species this genus is very important; there are numerous 
shells belonging to it described from tertiary beds under Murex and Bktaua, and 
some of the cretaceous species of Tritmium and others appear to belong also to it, as 
I shall presently mention more m detail. 

The fossil forms of the family TRJTomiBM do not seem to exhibit any marked 
generic distinctions from the living, at least I am not acquainted with a single one 
which would necessitate the formation of a separate group or even a sub-genus. 
It is therefore easier to classify the recent shells, as the state of preservation 
cannot here interfere. The present difficulty in coming to a conclusive arrange¬ 
ment is only the want of specimens in different stages of growth, as is especially 
required in THtonwm and Apollon. 

The tertiary species belong mostly to Lampaa, Apollon, Simplum, and a few 
eocene to Epidromm. The number of these tertiary species is comparatively a large 
one. Of cretaceous species only a few arc recorded, but the state of preservation 
scarcely allows of a very close determination. 

1. — Tritonium urgonenae, Pictret Camp. (Mat. p. 1. Pal. Suisse, 3me. ser., 2me. ptc. 
p. 662, PI. 96, Fig. 3, and p. 663), would appear to belong to Tritonium (as restricted). 
Pictet compares its generic identity with Tritonium fuaiforme, Kiener, which, at 
least in its predominant characters, belongs to this genus. 

2. — Tritonium cretaceum, MilUer (Pet. Aach. Kreidef., 1851, II, p. 47, PI. 5, 
Fig. 2). Although Miiller (p. 48) says that the species occurs ‘in best preservation’ 
in the ‘ Griinsand’ near Vaelsbrug, the representation which he gives certainly does 
not appear to bo that of a perfectly preserved specimen. In no other genus, save 
Epidromua, do the varices appear so oblique as to cross the other transverse ribs, 
and the species if perfect can therefore only belong to this; otherwise any body might 
be misled to see in it only the upper portion of the shell of a species of the A lata. 

3. — Tritonium Konincki, Binkh. (Gast. et Oeph. limbourg, 1861,1, p. 4, PI. 1, 
Fig. 10) has externally the varices not well distinguished, and from the hnpressioiis 
of teeth on the inner margin of the outer lip it would appear to be a THtonium. 

4. — Tritonium Ghacmicum, Zekeli, 1852 (vide Sitz. Akad. Wien, 1865, LII, 
Revs. etc. p. 80, PI. 1, Fig. 4), is a Simplum, known from the aperture in good preserv¬ 
ation. 

, 6-8^ —Tritonium Homii, IHegoenaia, pauaimricatum and TVhitneyi have been 
described by Gabbfrom the cretaceous beds of California (Pal. 1864, I, pp. 94—96). 
None of the species was found with the aperture well preserved ;• the three first named 
would seem to be Tritonium proper, although the shells in general very much 
resemble some species of Leiodomua, Swainson, which with Adinua of Adams are 

2 L 
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quoted by H. and A. Adams (Gen. I, p. 114) as sub-genera of Paeudostnmbm, Klein 
(Dorsanum, Gray). It is by no means certain that these two generic groups 
do not belong to the TsiTomiD^B. I should say, judging from %ures only, that 
the ornamentation and the form of the aperture would rather be in favor of such 
a transfer. The last of Gabh’s species may he possibly a Sindsia, if not a 
IVitonidea of the fusisje. 

9-12.— Tritonitm gramdwm^ Lagena nodulosa and secanSi and Mmdsia eximia 
are four species from the South Indian cretaceous rocks. The descriptions of these 
arc given below. 

To these have to be added probably the following:— 

Triton atamSy Eorbes (Trans. Geol. Soc. Lond. VII, p. 126, PI. 13, Pig. 14). 

I have not been able to trace this species, and until other specimens have been 
procured, Forbes’ name must be retained. Certainly the species is not a Fusm, to 
which all subsequent writers following D’Orbigny refer the same, but in all probabi¬ 
lity is a true Tritonium. 

Triton ? elegana, Desh. (Mem. Soc. G4ol. France, 1842, V., pt. I, p. 14, PI. 17, 
Fig. 13, Fusm id. D’Orb.) is probably a Mitidsia, so far at least as the exterior 
character of ornamentation is concerned, and very much the same appears to be the 
case with 

Fasua Omltinm, D’Orbigny (Pal. Franp. Crdt. II, p. 336, PI. 223, Fig. 1); 
Fume Vibrayeanmy D’Orb. {ibidy PI. 223, Fig. 6); Fucciwum cancellatumy Alth. 

(Haidinger’s Abhandlungen, 1860, III, p. 224, PI. 11, Fig. 26), from the cre¬ 
taceous deposits near Lemberg in Galizia; and Fume pedernaliSy R6mer (Kreide- 
bildg. Texas, 1852, p. 38, PI. 4, Fig. 13), will probably be shown to belong to 
Smdaia also. The figured specimens seem to have been all in tolerably good 
preservation, and the point of difference could be very easily settled by an inspection 
of the originals. 

The following so called species have to be excluded firom the family 
Tritonubm: TrUonimn crehriformey Zek. (®icfe Stoliezka in Sitz. Akad. Wien, 1866, 
LII, Rovis. p. 80) being only a fragmentary specimen of a Ceriihkjtm; Tritonium 
loricatumy Zek. (Qusau Gasterop. 1852, p. 83, PI. 15, Fig. 3; Stoliezka, loc. cit. 
p. 80). This species has been transferred by me to MureXy and as the specimen 
figured by Zckcli is a perfect one, it appears tolerably certain that the species 
belongs at least to the sub-family MURicnrjSy although it is difficult to determine the 
genus strictly. Were the outer lip thickened by a varix, it might be justly referred 
to Sindaifiy but in such a case the single known specimen could be only in a 
transitory state of gi*owth. 

Summarizing the above notes we may say, that there are at present 12 speeies 
of cretaceous TmTomiDM known as certain, divided into equal numbers of fom, 
from Europe, from North America, and from India. Five species more, mz.y three • 
from Europe, one from North •America, and one from India, are somewhat doubtful, 
but most probably belong to this family. Of all the species yet found in the creta¬ 
ceous deposit, notonebdongsto the forms commonly known under the generic name 
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of Banella, and only one belongs to another perhaps to I^^ndromm, and the 

rest either to Tritonitm, or Hmdaia, both genera respectively fewer in number 
as represented among living shells. 

* * XXXI. HINDSIA, Adams, 1850. 

1. Hindsia eximia, Stoliczka. PI. XI, Pigs. 16—17. 

Hmds. testa ovate elongata ; spira ultimo anfractui ceqmli seu paulumbreviori; 
anfract^us senis, convexis, primis duobrn lavigatis mamillatisque, ceteris transversim 
costatis, spiraliter costulato-striatis; costis 10-12 in uno circuitu, parvm curvatis, 
eequalibus; striis fortiorihus, in ultimo numerosis, omninis i/n costis transversalibus 
subtuberculatis atque m mterstitiis una vel duabus striis tenuioribus omatis ; aperlura 
rotimdata, antice elongata; marginU)m intus crenulatis; labro incrassaio, varici- 
formi; canali moderate prolongato, lateraliter atque suprd recurvo; basi antice 
obsolete-fmurata. 

Spiral angle 60'’-70'’; sutural angle 6®. 

HcigM of last whorl : total of shell (considered as I'OO) ... 0'63—0 52. 

The height of the spire is somewhat variable; being in some specimens, whi(!h 
are more inflated, somewhat shorter than, in others about equal to, the height of the 
last volution. The ornamentation is very characteristic, and in no way different from 
that in living species of the same genus. The whorls are more contracted above or 
posteriorly than below, and are crossed by 10 to 12 equally strong, transverse ribs, 
and usually four or five strong spiral strioe, which on reaching the former are eleva¬ 
ted into more or less sharpened tubercles. The two uppermost strise are with respect 
to the others a little thinner, the next lower somewhat more elevated than 
the following two, in addition to which occasionally a sixth one is apparent on the 
suture of the penultimate whorl. On the last volution these stronger striae are 
by far more numerous, covering the entire anterior portion, and between all of them 
there appear gradually, with the growth of the shell, one or two finer striae. 

The aperture is roundish, and anteriorly narrowly prolonged with the margins 
all roimd crenulated or obsolctcly plicated. The outer lip is thickened, forming 
exteriorly a thick varix; the inner lip is also thickened, leaving a slight fissure visible 
near the anterior extremity; this latter is recurved laterally, and somewhat upwards, 
the margin of the inner lip, where the columella terminates, is as usual sharp. 

In the specimens figured on PI. XI it wiU be observed that the small 
tubercles on the transverse ribs become fully developed only after the specimen 
reached a certain, size. In this stage of gro^vth the species recalls very much the 
ornamentation of Mistis Qaultmus, D’Orb. (figured Pal. Fran 5 . Cr6t. PI. 223, Fig. 1, 
.by mistake under the name of F. rusticus, Fitton). In young specimens of 11. eximia, 
' the spiral strisB are, however, more \miform in thickness, and more closely placed to 
each other; at the same time the finer intermediate striae arc almost totally wanting. 

Localities. —ComorapoUiam, Arrialoor and near Vylapaudy, in the Trichinopoly 
district; not common. 

Formation. —Arrialoor group. 
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XXXII.. TRITONIUM, Link, 1807. 

1. Tritonium GRAViruM, Stolkska. PI. XI, Pig. 14. 

Trit. testa ovale elongata, kirrita ; anfractihus seplenis, ad suturas plmiimculis, 
et angustatis, supra medium augulatis, infra Icnte convexis, tra/nsveraim chskdatis, 
spiraliter striatis, costulis atque slriis supra medium multo tcnuiorihus; margine 
suturali posteriori tuniescente et obsolete crenulato; infra medium striis spiralihus 
lemis fortiorihm atque in coslis transvcrsalibm spinulose tuherculatis conspicuis, 
nmnerosis minoribus slriis alternanlibus ; varicibus cr€tssis, posterius spinose angulatis, 
in circuitu anfrackmm § distantibus ; apertura subrotundata ; labro exkis moderate 
craaso, intus ad marginem stdcoso; labio lameUiformi, leevigalg, postice tmidentalo, 
medio arcuato, aniice crenulato; canali bred, laleraliler curvo; columella ad 
terminationem anieriorem obsolete fissuraia. 

Spiral angle 65“; sutural angle 6“. 

Height of last whorl : total of shell (considered as I'OO) ... 0'52. 

An ovate shell consisting of about seven volutions, the last of which is very 
nearly of the same height as the spire. Each of the whorls is posteriorly much 
narrower and flattened, angulated a little above the middle and then slightly convex. 
The posterior edge along the sutui’e is somewhat thickened and obsoletely granulated. 
The transveree ribs are from 14 to 16 in number in t?ach volution, but they are very 
variable in strength in the different specimens; on the flattened portion of the 
whorls they always become tliinner, although they-jiever seem to disappear totally. 
The anterior portion of each of the upper whorls is ornamented with usually three 
strong spiral striae, which, in crossing the transverse ribs, form small spinulose 
tuberculations. On the last whorl these spiral striae are of course much more 
numerous, and the transverse ribs become towards the anterior extremity only very 
gradually obsolete. The inter8tic.es between the stronger striae and all the flattened 
posterior or upper part of the whorls is envered densely with a much finer striation. 
The varices are very distinctly marked, often ornamented with sharpened tubercles, 
and distant from each other two-thirds of the circuit of each whorl. The aperture is 
roundish; the outer lip thickened externally and grooved internally; the inner lip 
provided posteriorly with a prolonged tooth, in the middle smooth and anteriorly 
partially crenulated; it is rather thin, lamellar, as is usually the case in typical 
Tritonium, not so enormously thickened as in Simplum. The canal is short and 
slightly bent to one side and a little upwards. The anterior margin of the inner lip 
being somewhat raised above the sm*face 'a slight fissiuc is formed on the columella. 

Our Indian fossil recalls, as regards the general character or omamentatidh, the 
Tritonium TJrgonense, Piet, et Camp. (Mater, p. 1. Pal. Suisse, 3me. ser. p. 662, PI. 96, 
Pig. 3), which, although determined from a much smaller and imperfect specimen, 
differs evidently by the coarser and less nimierous transverse ribs, and by having^ 
four stronger spiral striae on catih of the upper whorls. It belongs, however, most 
probably to the same group of the TRiroyiioM. 

Locality. —Prom a light coloured sandstone S. of Arrialoor; rare. 

Forma lion .—Arrialoor gro i ip. 
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I am not acquainted with any known cretaceous species, which could be 
properly attributed to this genus; and those two noted here from the South Indian 
cretaceous deposits stand, as regards their specific characters, almost perfectly 
^ isolatecL among cretaceous fossils. 

1. Laoena nodulosa, Stoliczka. PL XI, Fig. 18. 

Lag. testa omte elongata, team; amfractiihm qvmis, primis mamillatis l<svigatis- 
que, ceteris ad medium acute-angulatis atque nodulosis, ultimo injlato tricarmato, 
carma superiori mbnodulosa, carmis duabus mferior'dms sublmvigatis, tenuioribus; 
svperjicie spiraliter striata; apertvra late angulaia; labio Icevi, postice plicose- 
denfato; laibro extus mricoso, mtus latesulcoso; canali lateraliter moderate curvo. 

Spiral angle 65**; sutural angle 10". 

Height of last whorl including the canal : total of shell (considered as I’OO) . 0 64. 

In general form this species recalls very much TrUonidea and similar fvsism, 
but the large varix, wtich forms the outer lip of the aperture, indicates immediately 
its great relationship to other Tritoitizdje. The shell consists usually of about five 
volutions, the embryonal of which are smooth and somewhat enlarged. The spire 
is only a little shorter than the height of the last volution. The posterior portion 
of .the upper whorls is much contracted, either flat or somewhat excavated and 
separated from the anterior perpendicular half of the whorls by a sharp numerously 
tuberoulated keel. The tubercles are depressed both above and below, and their 
number amounts on the preceding whorl to about 12; often it is rather less than 
more. On the last whorl two additional keels appear below the principal one, but 
th^ do not usually exhibit any tuberculation. 

The entire surface of the shell is besides covered with fine strue of growth and 
a dense spiral striation, among which generally only one lino below the tuberoulated 
keel predominates a little m strength. 

The aperture is much enlarged, angular with sharp raised margins, and internally 
quite smooth, with the exception of an elongated tooth on the posterior portion of 
the irniftr Up, The canal seems to be somewhat more elongated than usual in 
living species of this genus, and is bent slightly towards the left side (in front view). 

Localities.—-'JS!eea Shutanure, Veraghoor, Vylapaudy and Arrialoor, in theTriohi- 
nopoly District; not common. 

Pohnations. —^Trichinopoly-and Arrialoor-groups; to the latter the two last 
mentioned localities refer. The specimens from the two series of beds are all exactly 
alike, and offer no object of remark. 


w 
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2. Lagbna sedans, Stoliczka. PL XI, Pig. 19. 

Zaff. testa ovate elongata^ turrita, temi; mfrcuitiMs ad medkm acutissime 
carimtiSi ultimo Ucarmato; mperfide ^iraliter striata \ apertura ?—ldbio Icevi; 
postiee plicose dentato. 

% 

Spiral angle 55"; sutural angle 6°—7®. r 

This species, although not very rare, has not yet been procured in a desirable 
state of preservation, but its similarity to the preceding cannot leave a single doubt 
that it belongs to the same genus; in both, the structure of the shell is exactly 
alike. 

It differs from L. nodulosa in having the keel of the upper whorls sharper, 
devoid of any distinct tuberculations, and only one additional keel on the last whorl. 
The outer joins the inner lip on the upper keel, while in Z. nodulosa the aperture 
does not reach higher than to the median keel. The shell surface exhibits no farther 
ornamentation than a fine spiral striation and equally fine strise of growth. Prag- 
ments of the upper whorls of specimens with not well preserved shell surface arc 
much like Trichotropis (TurhoJ Konmehif MtlU. sp. 

Zocalities, —Olapaudy, W. of Arrialoor, and S. W. of MuUoor, in the Trichino- 
poly district. 

Formation. —Arrialoor group. 

XII. Family,’■^COZVMBEZZIDJE. 

This family embraces a small number of genera, which agree in the ovate or 
elongated form of a rather solid shell, a very short anterior canal, often replaced by 
an emergination of the anterior extremity only, and crenulated or plaited margins 
of the aperture, which is very often much narrowed by the thickening of the lips, 
specially of the outer one. 

Dr. P. Rolle published in 1861 some very able notes (Sitzungsb. Akad. 
Wien., Vol. XLII, p. 261, &c.) on the different types of Colmibella {sensu 
Lamarcki) which occur living and neogene, being represented in the cretaceous 
period by Columbellma, D’Orb. and in the upper Jurassic strata by the genus Cohm- 
bellaria, RoUe (the typical species being Col. corallma, Quenst. sp.. Cassis idem, 
Quenst.); it will be sufficient to refer here to these valuable observations. The 
living Columbellm have been divided by Bellardi and others into different sections, 
according to the varying form of the'shells. Gray, Adams and others accept a cer¬ 
tain number of genera and sub-genera, and there can be no question that this 
system ought to be carried out;'but great difference of opinion still exists as to the 
limits of these divisions, and they ought to be brought probably more into accordance 
with the apparently artificial classification of Bellardi. It does not seem likelj^ 
that any other separation will practically succeed, than one based chiefly on tHe 
principal variations in the form of the shell, otherwise we must still increase the 
number of the sub-genera, which are quoted by Chenu and others. No less difference 
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^ exists as to the classification of the family Qolvmb-bllidx among the Pbo- 
SOBBANCHIA. H. and A. Adams admit it as a sub-family of the Mituidjb, but for 
this the constitution of the shell does not seem to give any support. {Vide our 
family Volutidm, p. 75). Gray places it next to Nassa in the MmiowjB only on 
account of having the nucleus of the operculum apical, while his Buccinidm have 
the saXCe lateral. The animals of the Columbellidm are rather more like those of 
Ebuma and Gommella than of Buccimm, hut they have, on the other hand, nearly 
as much resemblance to those of Beraicula and oHolqtMarqinellid/e. 

Deshayes classifies, as I have already stated, Colmibella in the family Volutidas, 
for which I do not see a sufficient reason. It is well known that a number of the 
living species described by different authors as Columbella belong properly to the 
mmiSM or purpueinm ('Bicinula), and when all these have been separated the 
family will form a pretty well characterised group. It appears, therefore, to us 
’’^most advisable to regard, with Chenu, the as a separate family, 

and I place it here because the fossil forms indicate evidently a transition between 
the MuEiciDAi and Tsitoutiidje on one and the Buccinidje and Bumpumlje on 
the other side. The few known cretaceous species of the family belong without 
exception to 

XXXIV. COLUMBELLINA, D'Orbigny, 1843. 

Through the long posterior canal the cretaceous forms are most nearly allied to 
sqme tropical living forms, as C. ’^rcatorkif harpcpformis and others. Pictet (Pal. 
Suisse. Poss. Sto. Croix, p. 671) enumerates seven species; of these the two Indian 
Bugnellm must be excluded {mde our family Alata, p. 18), and we notice in their 
place another species, wliich appears to be a true- Columbellma. The specimen, 
which was found in the Ootatoor group near Odium, is as yet unique, and is 
represented in Pig. 1 on PI. XII. It being impossible to form the slightest con¬ 
jecture as to the details of ornamentation of the shell surface, we prefer not to 
name this cast specifically. There do not seem to have been any strong ribs or 
tubercles present, because there is no trace of them left on the cast, but still, the shell 
• having been evidently very thick, its surface may* have been very richly ornamented. 
The anterior and posterior canals and the dentition on the middle parts of the outer 
and inner Ups, as well as the interior shape of the aperture, arc very distinctly marked. 

The great interest which is attached to the Indian species is its occurrence 
among the few as yet known Gastropoda from the Ootatoor group, and I would 
therefore direct the special attention of any subsequent visitor to those places to 
this interesting fossil. 

The number of known Columbellin^ from cretaceous beds is therefore to be 
reduced to six species, if actually the Col. brevis^ P. and 0. and Col. neocomienm^ 
A)’0rb. sp. are different, and if the Indian species is distinct from those already 
Icnown; its form recalls no doubt strongly that of Col., monodmlylm^ Desh. sp., but 
until the shell surface of the former is known, no support whatever can be given 
to these suggestions. 
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CRETACEOFS GASTROPODA 
XIII. Family,—BUCCINIDu^. 


Bvocisium and CtcLOFSiDiE, Chenu; sircciNiiriB and kassuta of Bcccminis, H, and A. Adams; 

COMINELLIKA, NAfiSINA, PHOSIEA of MCBICIDAB and BUCCINIITJI of BUCCINH)^, GkAY). 

$• 

In the separation of the Buccinidjs from the BunpunijiM we intend to follow 
Chenu, but we do not think that there exists any necessity to distiTi g niah the 
Cyczopsidm, certainly not as an independent family, for there is actually not the 
slightest reason to be found in support of a separation of Cyclops, Montf., from tho 
jrASSiNM, as I will mention subsequently. 

The animals of the Buccisidje have a distinct, truncate head, the tentacles of 
moderate length, with the eyes on their outer side sessile; the ^e-peduncles being 
represented only by small bulgings, or somewhat produced and imited with the 
tentacles; the proboscis usually long; the teeth in three series, the central being 
broad and fixed, tho lateral versatile; mantle enclosed; siphon usually recurved; 
foot simple, truncate in front, laterally waved and posteriorly always terminating in 
one or two points more or less produced. 

The operculum is annular, but varying in size, form, and the place of its 
nucleus, according to the different sub-families. 

The shells are mostly conically ovate, to a great extent smooth, and, if the 
whorls are ribbed transversally, the ribs are never unequal in strength; tho canal is 
either very short or in most cases reduced to a deep notch, and the inner lip of 
the aperture is either smooth or dentate on the inner projecting margin only, but 
never folded. 

According to the different prevalent shapes of the shell and the form of the 
operculum, forip sub-families were distinguished, especially by Gray. With regard to 
their relations to the TjuTominjE and Columsmllid^ on the one side, and the 
Fubpueidjb on the other, they may be quoted as follows:— 

a. 8ub.family—PHOSINJS (Gray, Guide, 1857, p. 17). 

Genera; 1. Fhos, Montfort., 1810. 

2. Northia, Gray, 1847. 

3. Cyllene, Gray, 1833. 

b. 8uh-famity — NA88INJB (Gray, 1. o. p. 16). 

Genera; 1. JDeamoulea, Gray, 1847. 

2. Cyclops, Montf., 1810 {Neritula apud Adams, 1. cit. p. 122). 

3. Nassa, Lamarck, 1799. 

4. Bullia, Gray, 1835, probably including Fseudostrombus, Adams, 
but excluding Leiodomus (in parte) and Adinus, forming separate genera, eithe\ 
here or in the Tbitonju m. ^uccinanops, D’Orb., could be retained as a good genufi. 

Chenu (Man. 1, p. 164) formed for Cyclops, Montf. and Temostoma, H. and A. 
Adams (Genera, 1, p. 122), a separate family, Cyclopsid^, which certainly must be 
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cancelled.* Gray (Guide, 1857, p. 17) does not separate Cyclops from Nctssa at all, 
while other writers think the Cy. mritem is only an abnormal form of some other 
species of Nassa. Chenu obtained a new species of Cyclops from the Crimean sea, 
Cy. kaniiesch {vide Manuel, p. 165), which in general form agrees with the other 
Mediterranean species, but neither the animal nor the operculum has been made 
known of this second species. Comparing the animal of Cyclops neriteus with that 
of Nassa, it must be agreed that they are, strictly speaking, perfectly identical, 
and that the opcrcula of both arc very similar, or at least not more different 
tlian in other forms of the so-called sub-genera of Nassa. The only difference 
exists in the form of the shell, and in comparing this, for instance, with species 
of the sub-genus AurieiUaria (Adams’ Gen. I, p. 118), we meet forms evidently 
indicating a passage to Cyclops, differing from it almost solely by the short 
transverse ribbings. It appears quite sufl&cient to retain Cyclops as generically 
distinct from Nassa, but at the same time certainly to retain both in one sub-family. 
Fossil species, like Nassa gibbosula and a few others of upper tertiary age, belong to 
Cyclops. Teimstonia, Adams (Gen. II, p. 615), is justly referred to tbe Motelltv^ of 
Gray {umboniin^, Adams), and I believe the Jurassic fossil species like Trochus 
Mo reanus, D’Orb., or the species of Melicocryptm are most nearly related to it. The 
f'dLvajiy Rotellidjb hasmany more fossil than i*eccnt representatives, and some of the 
oldest known Gastropoda belong to it, bqt they are as yet dispei*sed under all the 
genera of TboceidjE', only comx)aratively few have been described as Rotellm, 
some even as Delphiimlce. 

* llegarding the numerous sub'^genera of Nassa quoted by Adams, it is difficult 
to form an idea as to tbeir relative value, and so long as they arc not supported by 
the examination of the respective animals, they must be looked upon merely as 
convenient sections or divisions of Nassa. It must, however, be granted that 
forms like Zaphon {—?Aciculhia, H. and A. Adams, 1853, non id. Deshayes, 1864), 
(Jzita, Naythia, and others ought to be generically separated, although it will be 
difficult to follow these and other divisions in fossil Conchology, but probably only 
because the number of the fossil species as yet known is comparatively very 
small. The Jurassic genus RwpE/rma, D’Orb., is generally referred by French 
authors to the family BuccimvAi, but there is not much supi>ort to be found for 
this classification in the formation of the shell. We shall mention the genus 
again in the family TRicEonopiDEi. 

c. Sub-family.—COMINELLINAS (Gray, Guide, 1857, p. 15). 

Genera; 1. Commella, Gray, 1847. 

2. Trmicaria, Adams and Reeve, 1848. 

^ * 3. Eburna, Lamarck, 1801. 

» 

• Ghenu, as seen from several other instances, does not appeal' to have noticed Adams’ Appendix, 
pp. 614>648, at t]|p end of the Ilnd Volume. There arc several very important and valuable additions and 
corrections to be found in it. 
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<1. Sub-family — BUCCININ^, Gray (loc. cit. p. 21). 

Genera; 1. Buccmvmt’* Linn., 1767. 

2. ^%mdolim^ Swains. 1840 (GmtHdiwmt Sow.; Gastridia, in Gray’s 

Guide; Sulcohuccvmm^ D’Orb., 1860, Prod. II, p. 303). 

The shells of fossil and recent Taeudolwm agree in general form rather niprc with 
Bucemum than with Purpura, with the latter of which the genus has been associated 
by H. and A. Adams and Chenu. 

3. Buccuiopsis, Conrad, 1867, and 

4. Pseudobuccinum, Meek and Hayden, 1867. 

These two genera are founded upon two species from the cretaceous beds of 
North America, and they appear to resemble in general form Buecinmu and Pseudolim. 

5. Haydenia, Gabb, 1864 (Pal. Calif. I, p. 98), is allied to Pseudo- 
Urn, and probably best classed here. Its general form and anterior canal recall 
some species of the Pubpuhtd^. 

Species which can with sufficient certainty be said to belong to the family 
BuccmiDJE are not known from any beds lower than the Jurassic, if wc refer to it the 
Bucemvm ? oolithicum, Heb. and Desk (Bull. Soc. Llnne. Norm. 1860, V, p. 173, 
PI. VII, Pig. 14) from Montreuil-Bellay. The species appears to belong to the 
PHOsiN^ or NASSiN^, although there are no living forms known, which have the 
anterior termination of the aperture and the. last whorl so much produced and so 
slightly notched. It could quite as well form the type of a new genus. 

The Buc. bidentatum, Buvignier (Stat. de la Meuse, p. 45, PI. 29, Pigs. 14—16) 
from the coral-rag can be quite as well a species of the Ckritetid^ or LitToumiDM. 

The Buc. am^ulatum. Sow. (Trans. Geol. Soc. Lond., ser. II, Vol. IV, p. 347, 
PI. XXIII, Pig. 6) from the Portland-stone belongs to the family Alata (Aporrhais 
or AlariaJ, and the Buc. naticoide. Sow. {ihid Pig. 4) is said to bo a Natica. The 
shell has very much the form of a Pterodonta. The Buc.parmlvm, R6m. , is 
perhaps identical with Orthostoma Virdunmsis Buvign. (Stat. Meuse, PI. XXXII 
Pig. 7), but the species looks rather more like a Purpurina. 

Bucc. IcBfoigatmn, Piettc, (Bull. Soc. G<}ol. Prance, 1866, XIII, p. 596, PI. XV, 
Pigs. 19 and 20) appears to be a true Nassa, or one of the sub-genera. The Bucc. 
oliva, Piette (iUd Pigs. 17 and 18) is rather more like an incomplete Cylmdrites, for 
when the outer lip in any of those forms is broken away, the anterior extremity 
seems Ho have terminated in a canal, while in reality tliis appearance is only caused 
by the twisted columella or the plaits on it, and the aperture has in its perfect 
state only the anterior portion, of the Jip somewhat produced, but not notched. 

Cretaceous species are also very limited in number. Prom the eocene beds 
about 30 species are known up to the present, which number increases in the 
neogene period to about four times as many, and again trebles itself in the present 
time, as there are about 360 living species of Buccinidje known. Since th*(\ 

* ForsoTeral species, degcribed'by^ Reeve under UwcciniMn, aa B. catsidaru^orme, B. aignvm, and others. 
A. Adams proposes a new generic name SiphonaUa, vide Ann. Mag. nat. hist. 1863, XI, p. 202; the shells are 
stated to have no epidermis, a short, recurved anterior canal, and are otherwise allied to l^fytmea; the oper¬ 
culum is like that of the FUSIK£. 
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restriction of the genera it has been found, that the smallest number of fossil 
species belong to Bucdnvm proper. There is scarcely one true JBuccmum from th<i 
cretaceous beds, to which genus in general the species have been attributed. ( Vide 
Mat. p. 1. Pal. Suisse, 3me. ser. pt. ii, pp. 672 and 673). The following are the creta¬ 
ceous species known up to the present time; most of them belong either to the 
sub-£euiiily nassin^ or buccininjb : — 

1. BuccimmgauUinum, D’ Orb., is most probably a Nassa. 

2. „ rennente, lyArch., in all resjHjcts a very doubtful species. 

3. „ Steiningeri, Muller, a Nassa. 

4. „ constrictum, Hall and Meek, sp. {Fusws id. Am. Acad. Arts and Sc. Boston, 

V, p. 391, PI. 3, Pig. 7) may be a Nassa. 

6.— PseudobueeinitmNebrascense, M. and H. (1857. Proc. Acad. Nat. Sc. Phil. p. 140), 

6. — Baccinopsis Parrgi, Conrad, 1857, Emory^s Report, p. 158, PI. 3, Fig. 4. I have not been 
as yet able to procure this publication, and quote the species on Mr. Gabb's authority {vide 
Proc. Am. Phil. Soc. VIII, 1861, p. 97). 

7. — Nassa lineaia, Sow., 1836 {Buccinum pseudolineaium, D^Orb.) is a true Nassa. 

8. — Buccinum supracretaceum, Binkh., 1861 (Monogr. Cast. et. Ceph. de Limbourg, p. 12, 
PI. 1, Fig. 7) is apparently a Nassa, and related to Nassa Arrialoorensis, n. sp. 

Buccinum liralum, Gabb, 1864 (Pal. Calif. I, p. 26, PI. 28, Pig. 211). The posterior lip 
is rather thickened, and it is possible that the species belongs to BuUia, 

10-11.—JViiMa cretacea and antiquata, Gabb, ibid, p. 97. 

\Z.-—Hagdenia impressa, Gabb, ibid p. 98, ^ 

13-14.— Pseudoliva lineaia and volntaformis, Gabb, ibid, p. 99. 

To this we a«Id from the South Indian cretaceous deposits three new species, 

• 15-17,— Nassa Vglapaudensis and NrrialooTeusis, and Pseudoliva subcostaia. 

To the species of Buccinum, quoted by Pictet and Campiche, as to be excluded, we would add, 

Buc. cancellaium, Alth, which appears to be a Hindsia {pide ante p. 10). 

Nassa affinis. Sow., is not a Cerilhium, as D’Orbigny suspected, but a Rissoa and remains 
R. affinis= R. velata, Zek.; vide Sitz. Akad. Wien, 1865, LII, Revis. etc., p. 19. 

Nassa carinaia. Sow.; it is not possible to trace this species without comparing the original 
fragment, although it most probably belongs to Plerocera subtilis, Zek. (Sitzungsb. Akad. Wien, 1865, 
LII, Revis. etc., p. 70). 

Nassa costellala, SovT. •, (Pitton in Trans. Geol. Soc. London., ser. II, Vol. IV, p. 344, PI. 
XVIII, Fig. 26). D'Orbigny (Prod. II, p, 156) places this species under Cerilhium, and apparently 
more correctly, for the remaining varices on the whorls, to which Sowerby refers in his description and 
figure, are quite foreign to species of the BvcciniDjB, but they do occur often among the CERITailBAS, 
and especially among cretaceous forms, as Cerilhium reticosum. Sow., Cerith.furcatum,1du.. and others. 

Excluding thus the very doubtful species we may say, that there are up to the present 17 species 
of Buccinjdm known from cretaceous rocks, five being European, nine North American, and three 
South Indian; but I suspect that, when all the forms described from the cretaceous beds of Europe 
under^the name of Cerilhium are better known, several species of EASSINM and PHOSIN/E will be 
found represented among them. The comparatively large number of North American species has 
increased only through the late addition of the successful Survey of CaJifomia, and the careful 
.examination of the fossils by W. Gabb. The three Indian species are noticed here for the first time, 
thus adding to the six or seven species of Nassa two more, and to the two North American species of 
Pseudoliva one. Compared with other fossils as regards their frequency of occurrence, the 
BucciNIEjE pmst be said to be very rare, and most of the species are known from single or a few 
specimens only. 
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CEETACE0U8 GASTEOPOBA 
XXXV. NASSA, iawawAr, 1799. 

1. Nassa Vylapaudensis, Stolkzka. PL XII, Pig. 4. 


N. testa conica, spira elongata; anfractibm senis seu septenis, prope plants, suturis 
parum impressis sejmctis, tramversim costulatis, in parte posteriori apud sutiwcm 4-5 
8tnis »piral\hm omatis; costulia obliquis, paulo arcuatis, interstitm latU^rihus 
aeparatis, cireiier 20 in uno circuUu; ultimo anfrcmtu adbasim subangulato; basi 
spiraliter dense striata ; apertura — ? 

Spii'uJ angle 40° ; Butural angle 8°. 

Although the aperture is not quite perfectly preserved in any of our specimens, 
the general form of this shell is so characteristic, that it most probably belongs to 
tills genus. It is most nearly allied to those species, which H. and A. Adams refer 
to the sub-genera Zeuxis and Zaphon. 

The shell is conical, composed of six or seven nearly flat volutions, each of 
them being crossed by about 20 transverse rilis. These are slightly curved, oblique, 
and below the suture traversed by four or five spiral striae, becoming gradually 
thinner as the distance from the sutural line increases. The base of the last volu¬ 
tion is densely covered with spiral striai also. The aperture has been restored in 
its probable shape from a second but otherwise more defective specimen. The co- 
liunellar lip appears to have been partially thin, as the spiral striation is traceable 
on the posterior portion quite clearly, but the columella itself was quite solid. 

This species bears a great resemblance to several tertiary forms of Nassa, but* 
there is up to the present no cretaceous species known, which could be compared with 
our Indian fossil. 

Locality .—^Vylapaiidy in 'rriehinopoly ; four specimens have been examined. 

Formation .—Arrialoor group. 

2. Nassa Arbialpoeensis, Stoliczha. PI. XII, Fig. 3. 

FJ. testa conico-elongata ; anfractibus senis, comexis, suturis profundis seyunctis ; 
singulis postice ad suluram mlde constrictis, spiraliter dense striatis, transversm 
costatis; costis cirdter denis m uno circuitu, obliquis, crassis, ad suturam abrupte 
tenuioi%us atque subangulalis, anlice in ultimo anfractu evanescentihm; apertura 
orali ; labio l(evi, crasso, calloso. 

• 

Spiral angle about 40 °; sutural angle 11°. 

• 

It is with some doubt that I refer this species to Nassa, although it may 
belong to the section TTzita of Adams, as the edge of the columella along the naTini 
is somewhat sharpened, not provided, however, with a fold. The great thickness of ^ 
tlic inner lip, which is smooth internally, and the general form of the shell, makes it* 
almost certain that the species has to be classed with the Buccimujs. The only almost 
exceptional case, which could be expected when perfectly well preserved specimens of 
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this species arc procured is, that the posterior constriction of the whorls along the 
suture may he connected with, and dependent on a slight insinuation of the outer lip, 
and in such a case the species would have to he transferred to Mangelia or Clathurella 
{Defrandat Millet). I have not, however, been able to detect in our present speci¬ 
mens apy curvation of the strim of growth, wliich would indicate such a notch 
on tile aperture. The spiral striae are fine and cover the entire surface of the shell; 
their slight undulations are caused by the striae of growth. 

Bwcomum aupracretmeum, Binkhorst, quoted above, is the nearest and among 
cretaceous species the only ally of our Indian fossil. It differs, aeferding to 
Binkhorst’s figure, by the more uniform convexity of the whorls aim by the 
transverse ribs being almost perpendicular to the direction of the sutural line. 

Localities. —Vaitagoody and N. of Karapaudy, in Trichinopoly district. Only 
two specimens have as yet been examined; neither of them has the outer lip, nor the 
anterior extremity with the termination of the canal, perfectly preserved. 

Fot'mation .—Arrialoor group. 

XXXVI. PSEUDOLIVA, Swamson, 1810. 

1. PsEiJDOLiVA SUBCOSTATA, Stoliczka. PI. XII, Eig. 2. 

• • 

Pseudol. testa ovata ; spira ultimo anfractu breviore ; avfractibiis quinis, primis 
dnohm IfCKigatiSy ceteris transver‘mm nmlticostaiis ; costis eirciter 16 in iino circuihiy 
parxmi obliqtiiSy in ultimo anfractu iufra medium evanescentibus; parte axxlcriori 
nltinii anfractus usque ad sulcum mediannm spiraliter striata; sutura cancdiculata ; 
marginc posteriori anfraciumn terminatione costammi coronato; aperlvra ovaliy 
postice acuta; lahio l<Evi, calloso, arcuato. 

Spiral angle 65"; sutural angle, 10°. 

This pretty little shell is, although not perfectly preserved, well characterized 
by the numerous transverse ribs, which on the last w^horl become obsolete about the 
middle of its height; they are slightly curved, and on the deeply canaliculated 
suture somewhat produced into sharpened points. Below the principal furrow% 
which is characteristic for the genus Pseudolim, the anterior portion of ^e last 
whorl is finely, spirally striated, the rest of the surface being apparently smooth. 
The posterior part of the in n er lip is thickened, and so far as visible internally quite 
smooth; the canal or rather the emargination of the anterior extremity is indicated 
by a ’slight swelling extending from the inner margin in a curve parallel to the 
principal furrow; the termination of the canal lias not been, however, as yet observed, 
. Locality. —Ninnyoor; occurring in a white arenaceous limestone; only the 
^gured specimen has as yet been procured. 

Formation. —Arrialoor group. 
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XIV. Family,—PUBPUBIDJE. 

The animals of the Puxpvbzdjs are in general much like those of the StrcciNiDjB 
except that the foot does not terminate posteriorly in a separate process, and is in 
general stouter and more truncate; the tentacles are never very long, and the eye- 
pedicles unite with them, terminating at half the length of the former. The oper¬ 
culum is oblong, with an elongated nucleus at the outer edge. * 

The shell of the Furpvsidm is usually distinguished by the shortness of the 
spire and large size of the last whorl, being anteriorly either notched or produced 
into a ca||il; the inner lip is smooth, occasionally toothed posteriorly and anteriorly; 
it is alwa^ somewhat Jlattened, where the columella terminates, forming inside a more 
or less distinct edge. According to Gray (Guide, 1867, pp. 18—21) two sub-families 
may be easily separated, purpvbinje and bapaninjB. 

I may mention beforehand that the classification of Niaea, Leptoconchus, Mela- 
pium, and Separatista is somewhat uncertain, and still more doubt can be entertained 
regarding Fmajcia; the genera themselves—except perhaps Separatista, which 
may rather belong to the Tricrotropipje —^require confirmation in many points, 
before they can be universally accepted and placed accordingly in the system. I 
shall therefore not include these doubtful genera in the present list, although the 
first three named, if otherwise correct, can scarcely be classed in any other family 
than this, the two former in the purpvrinm, the latter m the rapanism. 

a. Sub./amily.—PURPURlNJi.* 

Genera; 1. Jopas, H. and A. Adams, 1853 (Gen. I, p. 128). 

2. Vexllla, Swainson, 1840 (iiirf p. 129). 

3. Purpura, Bruguiere, 1789 {ibid p. 120), with sub-genera, several 

of which may have generic value. 

4. Purpuroidea, Lycett, 1848. 

5. Monoceros, Lamarck, 1809 {Acemthiua in H. and A. Adams’, 

Acanthisa in Gray’s Guide, 1857). 

6. Mitrella, Risso, 1826 (?) {vide Adams’ Gen. II, p. 620). 

7. Sistrum, Montfort, 1810. (^ibid Vol. I, p. 130). 

8. Bicinula, Lamarck, 1812, if worthy of distinction from the former; 

Pentadactylus, Klein, apud II. and A. Adams, loc. cit. I, 
p. 129. 

9. Concholepas, Lamarck, 1801. Conehopatella, apud H. and A. 

Adams, loc. cit. If p. 132. 

10. Magilus, Montfort, 1810. Campulotus apud H. and A. Adams, 
loc. cit. I, p, 138. 

Except Purpuroidea, a genus established for a Jurassic group of shells, un¬ 
doubtedly allied to Purpura (in parte), there are no secondary species as yet known 
which may not be objected to as belonging to this sub-family. Of Purpuroidea itself 
only two cretaceous species have been reported: one of these occurs in the Alpne 
Gosau deposits, P. Beussi, Homes (Denksch. Akad. Wien, X, p. 177), hut its 

* Purpnrina, ITOrb., lieloDg* probaUy to the TsiOSOTBOPID^ (vide poetee). 
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determination is not very certain. It is found with potamidinM’ certain species of 
Natioidm and others, in at least partially brackish deposits, and it would not be very 
difficult to associate it with the melanopsin^. Gabb (Proc. Acad. Nat. Sc. Phil. 
18C0, p. 94, PI. 2, Pig. 11), describes a F, dvbia, but this is indeed more than 
doubtful^ and judging from the figure, it can belong quite as well to any other even 
approximately allied genus. 

Fktet (Mat. Pal. Suisse, 3me. Ser., p. 673), mentions from the Gault of Cosno 
an undescribed species which, he tliinks, may belong to the Fuppuridje, but whether 
to this or the next sub-family is not yet known. 

It is possible that the Volula corrugata, Binkh. (Monog. Gast. et. Cdph. craie 
de limbg., 1861, p. 14, PI. V, Pig. 1), is a Furpura, if no columellar plaits exist. 

Buvignier (Statist, d. 1. Meuse) describes some jurassic Pmpura; but these 
had better be referred provisionally to Furpuroidea, until the relations of this genus 
to Stramoniia and ThaUssa, two forms of shells, quoted as sub-genera of Furpura, 
arc satisfactorily settled. It would appear that aU tliree ought to form one genus, 
apart from Furpnra proper. 


b. Suh-familif — RAPANINj/E. 

The shells of this sub-family are distinguished by a comparatively very short 
spire, rapid increase and ventricoso form* of the last whorl, being anteriorly produced 
into a shoiier or longer, but always distinct canal. The inner lip is always strongly 
developed, often thickened, toothe^ posteriorly or wrinkled in front; the umbilicus 
remains usually uncovered, at least partially. 

The genera which appear to be admissible in this group are as follow 

1. Cuma, Humphrey, 1797. 

2. I/itiasis, Swainson, 1840. 

3. Bapana, Schumacher, 1817. 

4. Bhizoafdlus, Steenstrup, 1860. 

6. Vitularia^ Swainson, 1840. 

6. Morea, Conrad, 1860. 

7. Rapa, Klein, 1753. 

8. Tudicla, Bolten, 1798. 

9. Whitney a, Gabb, 1864, Calif. Palmont, I, p. 103; reminds one 

more of Melapium, H. and A. Adams (Genera, I, p. 136). 

10. Chorus, Gray, 1847. 

Por the secondary deposits this sub-family is by much more important than 
the previous. Scarcely any jurassic sjjecies are known with certainty, but the 
number of cretaceous is comparatively large. Most of them have been described 
under Fyrula, and Keferstein (in Bronn’s Klasscn und Ordnungen des Tliier- 
reiches. III, p. 1047) and others class in fact llapa, Rapana, &c. w'ith Fyrula, 
Lamarck, without acknowledging even a generic distinction. There is, however, 
not very much doubt now, that Lamarck’s genus Fyrula cannot be retained, 
even when Piewto or Sycotypm have been separated, as proposed by Deshayes 
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and otliers. The same must be done with JS,a^a and other JlAPAmir^, Melongena,^ 
Uemifnstia and other fusin^^ and what then remains to be called JPymla, I am 
not prepared to say, nor is the matter involved in any way in the present discussion 
ol* our cretaceous shells. Dr. J. Muller, in his ‘Petrefactend. Aachner Kreideform.’ 
1851, pp. 39 and 40, was one of the first who directed attention to the cretaceous 
forms belonging to Tudiela (JPyrellaJ and Bapa, as being different from Murcx 
and JPyrula respectively. 

Gabb has distinguished in his catalogue a few species of Bapa and others 
belonging to this sub-family. Pictet and Campiche referred them all summarily to 
in a similar manner as they have done in another place with Aporrhaia. 
We cannot agree with this kind of generic classification. 

The following is a list of the species which have been made known from the 
cretaceous deposits, and which appear to belong to this sub-family; the names 
of the genera to wliich they show at least the nearest relation are noted in a 
parenthesis;— 

ElIBOrEAN SrEClES. 

1. Tinpa rh‘prcK/ia, Sow. sp., Gabb, Am. Ph. Soc. VIII, p. 130; Pyrula id. Sow. Trans. Gcol. 
Soc. London, IV, p. 242, PI. 18, Fig. 20—(may be a Tudiela or Rapa). 

2. Pprvla Bnghtn, Sow., Und, PI. 18, Fig. 21; Fumm id. auctorum—(probably a Rapa). 

3. P'mm e/aihralws. Sow., ibid, PI. 18, Fig. 1^,; F. mbclathratus, D’Orb. Prod. II, page 1551— 
(may be a Rapa, but the original specimen was very imperfect and nothing has been made known 
since). 

4. Pi/rulM plauulata.f'iiTXRS. llomer, Noi-ddeutsch. Kreid., p. 78, PI. 11, Fig. 11; id. Gcinit2, 
llcuas.; Pgrella id. Muller, Petr. Aach. Kreidef. II, 1851, p. 39—(probably a Tadicla). 

5. Pynda earinata, RSmer, N. Kreidef., p. 78, PI. 11, Fig. 12—(? Rapa). 

6. Pymla coroHat.a, lloin. N. Kreidef., p. 78, PI. 11, Fig. 13; idem Geinitz and others; Rapia 

id. Miill. Petr. Aach. Kreidef. II, 1851, p. 40—(probably a Rapa). 

7. Pyrula costaia. Hum. N. Kreidf., p. 79, PI. 11, Fig. 10—(? Rapa). 

8. Pynda earinata, Miinst. Goldf. Pet. Germ. Gast. p. 27, PI. 172, Fig. 11; Fums carinaluhis, 

P'Orb. Prod. II, p. 229; Kner, in Haidingcr’s Abhandlg. Ill, 1850, PI. 4, Fig. 7—(may be a Rujm-, 
the form in Goldfuss resembles rather a Tudiela). 

9. Pyrula sulcat-a, Kner, in Haidinger's Abhandlg. Ill, 1850, p. 22, PI. 4, Fig. 8; Fusns 
AUhii, Kner, Denksch. Akad. Wien, 1852, Vol. Ill, Pt. II, p. 309, PI. 16, Fig. 13—(probably a 
Hapa). 

10. Pyrella Benthiana, Miiller, Petr. Aach. Kreidef. II, 1851, p. 39, PI. 6, Fig. 7—(perhaps a 
Rapa, but no sufficient evidence can be dcriv('d from the description or figure). 

11. Rapa Monheimi, Muller, Petr. Aach. Kreidef. II, 1851, p. 40, PI. 5, Figs 22 aud 23—(the 
trausversc ribs terminating below the suture in strong tubercles are of a form somewhat unusual in 
Rapa and more characteristic for ITemifnsm •, nothing about the umbilicus, or the flattened cQlumella, 
is noticed in the description above referred to, but the species may remain i)rovisioually as here 
classed, until a cliance may occur of examining the specimens again). 

12. Pyrula jilumeutosa, Biiikhorst, Mon. Gastr. etc. Mmstricht, 1861, p. 7, PI. II, Fig. 5*—, 

(may be a Rapa ; ride Rapa, eaneellala. Sow. sp. 155). , 

13. Pynda inhercahsa, Biiikhorst, ibid, p. 8, PI. 7, Fig. 5—(probably Rapana). 

13. Pynda planissima, Biiikhorst, ibid p. 8, PI. V*, Fig. 3—(much resembling Tadicla 
enmia, n. sp. vide p. 151). 
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14. Pyruh, nodifera, Biokh., ibid, p. 57, PI. V,*3, Fig. 11—(of a similar form to JP. 
flammto$a, only with somewhat higher spire; but equally doubtful as to generic determination). 

15. Pyrula parvula, Binkh., ibid, p. 67, PI. V*’3, Fig. B" —(perhaps & Rapana} at least 
the thickness of the columella, observable in Fig. B>>, makes it very probable that the species belongs 
to this sab*fami1y). 

idT Pyrula ? pUcata, Binkh., ibid, p. 68, PI. V « 3, Fig. A« —(probably Rapana, belonging 
to those small forms similar to Adams' Corallwphila* 

17. Pyrula sulcarinata, d' Arch. (Mem. Soc. Geol. France, II, Ser. II, Vol. p. 345, PI. 25, 

Fig. 7), which D’Orbigny called in the Prodrome is probably a certainly 

not a Ihmt. 

It is difficult to pronounce an opinion on the Pyrula SmUhii, Sow. (Trans. Geol. Soc., London, 
S3er. II, Vol. IV, PI. 11, Fig. 15). Sowerby already supposed, that he may have figured two 
species. Seeley (Ann. Mag. Nat. Hist. Ser. HI, Vol. VII, p. 282), thinks that the Fig. 15a m.ay 
belong to his Pleroc. globulatum (ibid, p. 281), and proposes for the species figured in 15b the name 
Pyriila Sowerbii, I would much rather believe that the species belongs to Jtapa or to llemiftmis, 
than to Ficuht = Sycoiypus {Pyriila in parte). 

Afbican .spf-ctes. 

18. Pyrttla cretacea, Coquand, Paleont. Const. 1862, PI. II, Fig. 12—(is a very doubtful cast, 
the general form and the indication of a laterally bent canal recall a Uapa), 

Ahehican species. 

19. Rapapyruhidea, Gabb, Proc. Acad. Phil. I860, p. 94, PI. II, Fig. 4—(doubtful cast). 

20. Rapa avpraplicala, Conrad, Jour. Acad. N. Sc. Phil. HI, 18.58, p. 332, PI. XXXV, Fig. 
20—(equally doubtful). 

* 21-22. Pyrula (Fuaus) longiroabra, ft P. Tlomhroniana, d’Orb. Voy. Astrol. Paleont. 1847, 

pi. I. figs. 30-31; (belong most probably both to Rapd ); the species are from Chili. 

23. Tudicla elevata, Gabb, Rapa idem. Jour. Acad. N. Sc. Phil. H, Scr. IV, p. 301, PI. XLVHI, 
Fig. 12. 

24. Tudicla perlata {JPyropaia id.) Conrad, Jour. Acad. Nat. sc. Phil. H, Ser. IV, p. 288, 
PI. XLVI, Pig. 39—(well preserved and typical form). 

25. Tudicla irochiformia, Tuomey, sp. (Gabb, in Am. Phil. Soc. VHI, p. 141, states, tluit the 
former is probably identical with this specie8).t 

26. Morea eancellaria, Conr. Jour. Acad. Nat. Sc. Phil. II, Ser. IV, p. 290, PI. XLVI, Fig. 30. 

27. Morea naticeUa, Gabb, ibid, p. 301, PI. XLVIII, Fig. 15—(doubtful). 

28. Whitneya ficus, Gabb, Pal. Calif. 1864, 1, p. 104, Plate XXVIH, Fig. 216. 

Inbian species. 

The following are described here from the South Indian cretaceous rocks. 

29. Tudicla eximia n. sp. 

30. Rapa cancellata, Sow., sp. 

31. Rapa nodifera, n. sp. 

82.* Rapa Andoorenaia, n. sp. 

33. Rapa corallina, n. sp. 

34. Rapana tulerctiloaa, n. sp. 

. * "We may safely state, that the Indian species are so far well preserved as to admit at 
feast of a tolerably certain generic determination, and as regards the sub-family there 
can he no doubt whatever. This, however, is by no means so certain with reference 

• Pgnla amhigua and fuaiformia, Binkh., have rather the form of FUSTKJl. 

f Meek. (‘Check Ii»t ot crutaceou# invert. Fose. of K. America,’ 1864, p. 23) refers Buageon Bairdi, ami Fuaua JDaioleuain, 

, to Tudicla. 

\K': 2 P 
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to the other known species, which have been quoted. Excepting the Tudicla per- 
lata, Conr. (prob. T. trochiformie, Tuom.), Morea cancellarna, Conr., WTiitneyd jieua, 
Gabb we may say, that there is not a single species the generic determination of 
which was unquestionable; the largest number of them being based upon imper¬ 
fect oast specimens. The most probable are those described by Binkhomt from the 
Msestricht Chalk and, so far as the sub-family is concerned, they cannot be very 
much doubted. But supposing the most unfavorable case, that only little more than 
one-half of the species, which we have quoted, are found correct, we have still a 
fair number of cretaceous Rapanmae, amounting to 16 species, a number to. which 
the tertiary species scarcely attain, showing thus the importance of the study of the 
Purpurides for the cretaceous deposits. It is remarkable, that scarcely any repre¬ 
sentatives of this sub-family are known from the cretaceous deposits of Southern 
Europe, while the species in the deposits of Northern Europe, as in England, Ger¬ 
many, Bohemia and Galicia, are by no means rare, even as regards individuals. The 
difference seems actually to exist, as it cannot be entirely due to a better and more 
extensive knowledge of the fossils of the northern cretaceous deposits. I never met 
with a species of this sub-family in the deposits of the Alpine Gosau formation, 
although I had repeatedly occasion to look over large collections from these beds, 
and to a great extent examined the same ^Iso in situ. 


XXXVII. TUDICLA, PoUen, 1798. 

Char. Testa fuaiformi, spira hrem; ultimo anfractu venfricoso, antice canali 
prolongato; apertura ovali seu rotumdata, postuie suhcanaliculata; labio calloso, 
postice plicose-dentato, antice applanato, intus acute angulato atque plicann formante ; 
columella late excavala. 

The posterior tooth on the inner lip and the anterior fold of the same may be 
considered as the principal distinction between Tudicla and Rapa ; the length of 
the canal is probably also characteristic, and is well developed in Rapa onlg in 
younger specimens. The papillary apex must be excluded from the character, as 
it does not exist even in such typical forms as Tudicla rustica. Bast., which several 
conchologists up to the present time consider as identical with T. spirUla. 

I adopt here Bolten’s name, not because I would favor any ill-founded claim 
of priority against Pyrella or Spirilla, but because the name Tudicla is not likely 
to be so easily mistaken, and is in reality better known than any of the ’former, 
specially through Adams* and Chenu’s conchological works, and because it has 
already become familiar in palaeontological literature as well. It is quite the same 
ill the case of this genus as with Neptunea of the fusing and many others. , 

Several conchologists may think it a novelty to find the genus classed here. 
I do not know more about the living shells than is stated in known conchological 
publications, and I have been led to the present placing of the genus in this sub¬ 
family merely by the very great resemblance of the form of the shell to that of 



OF SOUTHERN INDIA. 


151 


typical species of Bcvpa. This resemblance not only exists among the recent forms, 
but is rather more distinct in the fossil. In fact, when the posterior fold-like tooth, 
the anterior fold of the inner lip and the termination of the canal, are not well 
preserved,or only somewhat obliterated, I do not know how to find it possible to 
distinguish these two genera. This resemblance appears to become greater the 
lower we descend in the age of the deposits, and it is the principal reason which I 
can produce in favor of the classification here adopted. 

H. and A. Adams refer Tudiclat* to the family ’FAScioLAit.nBM and Chenu 
retains it in the same. Other conchologists class the few recent species either with 
Pyrula or Mtirex, and Gray in his last catalogue, 1857, p. 11, calls Tvdicla spirilla 
an "unarmed Murex with rudimenHay varices” “ (Fyrenella)." There can be no 
question that the shell of Tudicla very much resembles a Murex (the genus, as 
restricted), but certainly the total want of varices is something very distinct; as 
regards that point the shell has evidently more relation to Rapa, which opinion 
seems to have been suggested already in 1851 by Dr. J. Muller. We cannot 
expect a final decision on this and other similar points until the animal and the oper¬ 
culum of Tudicla have been made known. The affinities to Pyrula must be 
dropped, and this the more, as there is scarcely anything for which the name Rymla 
can be retained. The name itself will pypbably disappear after a little time from 
om’ conchological lists altogether. The cretaceous species belonging to this genus 
have been noticed previously; their total number amounts to about six. 

1.— ^Tudicla eximia, Stoliczha. FI. XII, Figs. 5-8. 

Tud. testa spira brevissima ; anfractihus quinis, ultimo 'inaxinio, ventricoso, prope 
suturam tumescente,postice lente excavate, antice applanato, adperipherimn bicarinaio; 
Carina supema fortiori, nonnunquam obsolete-nodulosa (injra quani inter dum car in a 
altera, tenuior sita estj ; superficie laevigata sen distanter spiralilen' striata; rosiro 
o/ntice (?) prolongdto; apertura fere circulari, inlus laevigata; lahro ad marginem 
obsolete undulato ; labio callosissimo ; umbilico aperto. 

The form of the shell seems so far pretty constant that the spire is never much 
elevated, and the last whorl embraces all the previous. There are at least two keels 
present on its periphery, the upper of which is stronger. Some specimens have 
only one keel below the two primaries, and a second anterior one indicated (Fig. G); 
others have a keel below each of the primaries (Fig. 5). In large specimens (Fig. 7) 
the keels become almost obsolete towards the aperture, where the strim of growth 
are much more strongly developed; these occasionally capso the appearance of slight 
tuberculations on the uppermost keel, and are always distinctly marked on the shell. 
The surface is besides sometimes covered with distant spiral striae, which are veiy 
fine, but also disappear near the aperture. 

* H. and A. Adama propose for two apecies T. xpinoia and wrmigera a new generic name, Tudicula, whicli ought to be 
diatingaUhed by spinona vaiicea and three columellar plaits, and is most nearly allied to Turbindla, The form of the columella 
is not particnlarly alluded to, whether it is flattened or not, but from the existence of numerous columellar plaits it is likely 
to ho difibrent from that of Tudicla (vide Proc. Zool. Soc. 1833, p. 429). 
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Tlif! sutural margin of the last whorl is thickened, the upper portion slightly ® 
excavated, and naturally also the space between the keels on the periphery. The 
ii]»erture is nearly circular, internally smooth; the posterior canal is distinct, and also 
the fold-like tooth near the same; the outer lip has a slightly undulating.peristome 
the inner lip is very thick, mth the anterior fold distinctly marked; the columella • 
widely excavated and the canal produced, its margins approaching anteriorly very 
tdosely so as to leave only a narrow slit open. The anterior portion of the canal is not 
preserved in any of our specimens, but, to conclude from the remaining indications, it 
seems to have been somewhat contorted and laterally curved, as in Tud.porphyrmtoma. 
Casts of this species are almost identical with Tyrula planmima^ Binkhorst (Mono¬ 
graph. Gast. ct. Ceph. de Limbg., p. 8, PI. V*, ‘Fig. 3), for which reason we have given 
a representation of a similar cast in Pig. 8); but who can vouch for the identity of 
these two fossils! According to Binkhorst’s Pig. 3c, the European species seems to 
have the inner lip less thickened, especially near the posterior canal, and the whorls 
more evenly rounded in the circuit. Until better specimens are found of the Maest- 
richt fossil, nothing can be done save to keep both forms under separate names. 

Localities. —N. E. of Karapaudy and near Arrialoor, in the Trichinopoly 
district; not rare. 

Formation. —Arrialoor group. 

XXXVIII.—RAPA, ‘Klem, 1753. 

Char. Rapa testa pymfomii, spira hrevi; ultimo anfractu ventricoso; antice canali 
prolongalo; columella excamta; apertura suhrotimdata; lahio leevigatOt antice 
applanalo, margine externo excavationem cohttnellce stsepim partim tegente. 

“ JRapa,” say H. and A. Adams in their Genera, I, p. 137, ** differs from Bapana 
not only in the produced canal of the aperture and thin simple whorls, but in the free, 
reflexed inner lip and moderate umbilicus.” The distinction indicated in the living 
Jl. papyracea, Lam., to which Chenu added the M. tubulosa, seems equally to exist 
in the fossil species, and it is therefore desirable that the same ought to be generically 
noticed, specially as the fossil forms seem to be by far the more numerous. A marked 
characteristic of Rapa seems to be throughout common, namely, that the anterior 
canal is proportionally much longer in young than in fully grown specimens of the 
same species. This is a well known fact in Rapa papyraoea, and we have here 
occasion to exhibit it on the cretaceous JB. cancellata. Sow. (compve the figures on 
Plates XII and XIII). Tt is probable that this distinction is valuable as regards 
Tiidida, in which such an alteration of form has not been observed. . 

The relation of the shell of Rapa to that of Murex is about the same as that,of 
Tndicla; and from Rapanarii differs in an equal degree, as Cuma from Monoceros. 

The number of fossil and especially cretaceous forms belonging to Rapa feeems 
to be very great, as has been noticed previously, but the usual want of the canal in 
tlie fossil state makes the determination very often \mcertam. ' 
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SMp. testa ultimo cmfractu ventrhcoso^ ad peHpheriam bicarmato, carma supema 
fortiorif Mmnv/nquam svbtuberculata ; superjide spiraliter striata; striis alteris trans^ 
rersaWms incrementi aqualiter tenuibus mterruptist ultlmis mterdwm sudt-granulosis; 
spira pcrrum eleoata ; apertura oblique quadrangulari, intus Icevigata ; laibio moderate 
callostff antice applanatOt intus subangulato; columella aperta; canali proUmgatOt vix 
contorto f 

The principal characteristics of this species consist in the two keels, the numer¬ 
ous spiral striation, inereasing gradually in number according to the size and width 
of the whorls, the squarish and oblique shape of the aperture, and probably a com¬ 
paratively lengthened canal. There cannot be a diflS-culty in distinguishing well 
preserved specimens from Tudicla eximia^ n. sp., but in the case of imperfect 
specimens on both sides, it is almost impossible to succeed. The inner lip is much 
thinner thau in Tudicla eximia, but has no posterior fold-like tooth, and is anteriorly 
distinctly flattened and internally angular, without forming, however, a distinct fold, 
as in Tudicla. 

The striae of growth are usually well marked, and on the upper flattened por¬ 
tion of the whorls bent in S-form; they produce occasionally a fine granulation 
on the spiral strisB, and on the upper keel even a kind of depressed tubercles. 

1/ocalitg .—^Andoor and Coonum, in Ihe Trichinopoly District; very rai’e; one 
speeimen is from Odium in the Ootatoor group, but being only a cast its determina¬ 
tion is somewhat doubtful. ' 

Tormaiion .—Trichinopoly group. 

2.^BApa nodifeba, Stolizeka, FI. XII. Figs. 10 and 11. 

B. testa ventricose-turbinata, spira brevi, anfractibtis 3-4 composila; ultimo 
anfraotu ad peripheriami valde angulato, nodulosoy postice lente excavaio, spiraliter 
striatOf liris granulosis cingulato, antice canali (?) extenso; apertura rotuudate 
cmgularit postice subcanallculata^ intus Iceoigata; labro ad marginem incrassato; 
lahio ienui, antice applanato. 

This species is chiefiy characterized by the strongly tuberculated keel, tliin 
innenr lip of the aperture, and apparently a rather more produced canal than in Mapa 
cancellaiaj Sow. The spire is short, composed of three or four volutions, aU being 
slightly excavated above, covered with spiral striae, and provided with small tubercles 
along both sutures. Below the principal keel there are one or two thinner keels or 
rather tuberculated ribs, and then again one stronger, being equivalent to the second 
keel of the forfiier species; the rest of the shell is ornamented with spiral granulated 
strise, somewhat thinner than the sulci separating them. Towards the naargin of 
the aperture the strim and tubercles mostly disappear. The posterior canal is 
distinct, the inner lip next to it somewhat thickened, but otherwise much thinner 
than? m‘aaiy'Of* the other species. The excavation of the columella is partly covered, 
and the canal very narrowly open in front. 
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Locality. —Coonum, Andoor, S. of Serdamungalum, and Kolakonuttom^ in the 
Trichinopoly group; not common. 

Formation .—Trichinopoly group. 


3.— Rapa cancellata, Sowerhy^ sp. PL XII, Pigs. 12—16, & PI. XIII, Pigs. 1—4. 

•> 

1846. Pyrvia cancellata. Sow., Porbos, Trans. Geol. Soe. Load., VII, p. 128, PI, XV, Fig. 12. 

1850. Fusus Forbesianue, D’Orb. Prodrome, II, p. 229; idem Pictet, Gabb., and others. 

jB. testa v^ntricosa ; ^ira brevi; anfractibus qwinis, postice applanatis sen lente 
excavatis; ultimo ad peripheriam bicarinato: carina snperiori acuta, fortiori, inferiori 
nonnunquam obsoleta ; canali contorto, aperturce marginem exteriorem versus curvato ; 
columella plus minusxe excavata; mperficie striis spiralibus granulosis ornata, 
nonnullis minoribus, qlteris prope suturam atque in carinis fortioribus; apertura elon- 
gata ; canali aperto; labio calloso, antice applanato ; labro in cetate juniori tenui, ad 
margmem intus sulcato, in cetate provectiori incrasaato, obsolete sulcato. 

The form of this species is rather variable, as may be seen upon a view of the 
figures given on Plates XII and XIII. The spire of the shell is always very short, 
the last whorl ventricose, and above, litc all the previous, flattened or even 
slightly excavated. On the peripheiy there are usuaUy two keels present, the upper 
one being much stronger, and the lower becoming occasionally obsolete in more full^ 
grown shells. The entire surface is covered with granulated spiral striae, those near 
the suture and on the keels being much stronger. Sometimes the transverse ribbings 
form stronger tuberculations on the peripherical keels, while the other spiral striae 
are comparatively much thinner. v 

The aperture is angularly elongated; the posterior canal is slight, but always 
distinctly marked. As in the typical, living, Bapa papyracea the anterior canal is in 
young specimens proportionally much longer than in old ones. It is not perfectly 
preserved in any of our numerous specimens, but in Pig. 12, PI. XII, it is nearly 
complete. Prom this it was evidently somewhat contorted and bent back towards 
the outer margin of the aperture. Tlie inner lip is considerably thickened, smooth, 
anteriorly flattened, covering with its margin the termination of the columella 
sometimes perfectly, or leaving it widely open. The outer margin is thin and 
internally sulcated in young specimens (Pigs. 13 and 14, PI. XII), while in full 
growth it is much thickened (Pig. 1, Ph XIII). 

The specimen figured by Porbes was no doubt partially a cast, and his descrip¬ 
tion must have been derived from other better preserved individuals; the lower 
peripherical keel seems to have been not much developed, and on casts it is actually 
scarcely traceable. From some specimens in the Madras Museum there can te 
little doubt that Sowerby and, Porbes had the fossil, as here specified, under considei'- 
ation. It is one of the most common species, and tolerably well characteristic for 
the Trichinopoly group. 
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I could have added as a synonym of this species the Fyrula Jilamentoaa, Bink« 
, horst (Mon. Gast. et C4ph. de limbg., 1881, p. 7, PI. II, Fig. 6) from the upper cre¬ 
taceous deposits of Limbourg, if there was not a doubt about one all important point. 
A comparison, for instance, of Binkhorst’s Figure with our Fig. 3 on PI. XIII 
leaves actually no other specific distinction between the two, except that in our 
specie§ the anterior portion of the inner lip is distinctly flattened, while in Bink¬ 
horst’s figure there is even no trace of such a flattening. This is, however, in the 
determination of the genus so very important that in case the Msestricht i^ecies 
does not actually possess that flattening, it must strictly be referred to the sub-family 
either to Feriaaolax or Jlemifmua, although for my own part I would almost 
believe, that just at this point the fossil was not so well preserved as would seem 
desirable. 

Localitiea .—Neighbourhood of Anapaudy and Andoor; N. of Alundanapooram; 
N. of Serdamungalum; W. of Kullygoody, Shutanurc, Kolakonuttom, &c. 

Formation .—^Trichinopoly group; chiefly in light coloured sandstones all along 
the frontier towai-ds the Arrialoor group. 


4.— Rapa coeallina, Slolizcka. PI. XIII, Fig. 5. 

R. testa pyriformi, apira brevi, coniea, acutiuacula; vltimo anfractu ventricoao, 
poatice plammacnlay obaolete atriato, vnargine auturali tumeacente, anpra medium angu- 
lato, obtuae carinato atque tuberculato, amlice aulcia anguatia apiralibua et diatantibua 
notatOy canali recurvo et contorto prolongato. 

A small pear-shaped shell with a short pointed spire and a roundish last volu¬ 
tion. Along the suture the margin of the whorls is somewhat thickened, below 
they are flattened, and then obtusely angulated and tuberculated. The greater 
portion of the last whorl is covered with spiral sulci which are much narrower than 
the strise between them. The canal is tolerably long, contorted and somewhat 
recurved; the excavation of the columella only slightly indicated. Excepting fine 
strise of growth there are no stronger transversal ribs. 

This species is of all known cretaceous fossils most nearly related to Fuaua 
Tippana, Conrad (Jour. Acad. Nat. Sc. Phil., Vol. IV, p. 286, PI. 46, Fig. 41) from 
Mississippi and indeed so much so, that were it not for the stronger tubercles on the 
last whorls, and for the want of the thickened posterior sutural margin on the whorls, 
both could be easily identified. In fact, if it could be proved that the want of the 
ornamentation on the spire has been caused in the American species by an erosion of 
the surface, there would scarcely remain sufBcient ground for not carrying out this 
identification. 

Locality. —Ntnnyoor; not rare; in a white sandy limestone with some Cypjlsidje, 
VoLVTiDJE. Corals, and other fossils. The species appears to be very characteristic 
for these coralline beds. 

Formation .—Arrialoor group. 
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XXXIX.—RAPANA, Schumacher^ 1817. 

(Probably including CoBAi-LiOPHtLA, Adams). 

Char. Ma{p<ma, testa sub-pyriformi seu sub-globosa, crassa; spirabr&oi; ultimo 
mfractu ventricosOf antice canali brevi atque recurvo producto; terminatione coin- 
mellari aperta. 

The distmction between Itapana and Mapa has been already referred to; it lies 
principally in the length of the canal of the latter genus. Gray (Guido, 1867, p. 19) 
says that Hhizochilus, Steenstrup, is a Mapema that lives on Anthipathes, and at 
certain periods of its life closes its shell with a calcareous secretion, and permanently 
fixes itself to the coral, where it eventually dies. As the species, known under the 
name of Bhizochilus antipaihicuSy Steenst. possesses, however, even in the young state 
a prolonged canal, which it afterwards closes perfectly, it may be, we believe, correctly 
separated under a special generic name, but there appears to bo rather a doubt as to 
those species which H. and A. Adams consider a sub-genus of Bhizochilua and call 
Coralliophila. If in other ways the animals of Coralliophila do not exliibit any 
particular distinction, I think they cannot be viewed as any thiug else but Bapam 
of small size living on corals, as already stated by Dr. Gray. 

There is among our materials only one species, which we can refer to this genus; 
it is small, but when compared with specimens of Bapa of equal size, the shell 
is at least twice as thick. It has aU the principal characters of the genus. 


1.— Rapana tubeeculosa, Stolkzka. PI. XIII, Pig. 6. 

Bap. testa glohostty crassa, spira brevissima; ultimo anfractii ventricoso, costis 
numerosis spiralibus, tuberculatis, sulcis profmdis angustisque separatis ornato; 
apertwra subrotundata, postke effusa; labro admarginem undulato; labio calloso,pos¬ 
tice dentate, ad medium arcuato atque transversim rugoso, antice applcmato et in¬ 
terne a/ngulato ; columella ad terminationem excaoala ; canali hreniore, angustissimo, 
recurvo. 

Shell rather globose, consisting of about tliree volutions, the last of which 
envelopes the previous nearly completely, being strongly convex and inflated. The 
surface presents seven spiral ribs, provided with comparatively large tubercles and 
separated by narrow and deep sulci. The third rib from the suture is the strongest, 
forming a kind of keel. The aperture is roundish, posteriorly with a narrow canal; 
the outer Hp has an undulating, sharpemed margin; the inner lip is very thick, 
posteriorly toothed, in the middle cross-wrinkled, anteriorly flattened and. inter¬ 
nally angular. The canal is short, recurved towards the outer lip, opening in 
front with only a narrow slit. The columella is largely open and margined in 
front by the inner lip and backwards by the sharpened edge, which is product* 
by the anterior emargination of the canal. As regards omamentatipn thiS 
species agrees markedly with Mbrea cancellaria, Conrad (Joum. Acad. Nat. 
Sc. Pliil. IV, p. 290, PI. XLVI, Eig. 30), but it is much more semi-globose, 
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broader and shorter than the American type. I must remark here that the 
above description has been taken from the single specimen, before it became unfortu¬ 
nately injured by dropping accidentally into a bottle with acid. It could not be saved 
until the surface had become rather corroded and polished in place of the tubercles, 
whicl^ therefore, arc only indicated in the representation on PI. XIII, Fig. 6. 

Locality. —Serdamungalum, in hard siliceous sandstone. 

Formation. —^Trichinopoly group. 


XV. Family—TRIGEOTMOFIDJE. 

YuU Adams' Gen. I, p. 278; Gray's Gnide, 1857, pp. 43 and 77, VEItENADuE krU TricJiotroyig ; 

Chcnu's Man. I, p. 278.) 

It wiU be sufficient to refer here to the above papers, in which the organization 
and the peculiarities of the animals of Trichotropis will be found treated at length. 

Gray places Trichotropis in the family AronnEAiD^ (sub-fam. APORnaAiNJE)^ 
for which scarcely any other reason than the similarity in the dentition can be 
given, although this api>ear8 to be by no moans constant, as seen by a comparison 
of the teeth of Trick, borealis and hicarinata. Speaking of the Vmrbnaom {==Tricho. 
borealis^ 1. cit. p. 43; Verena id. p. 44 -'not Verena, Adams; Tropiphora id. p. 77), 
Gray says, “tliis family is the Buccinold representative in this group,” and compar¬ 
ing the animal with that of Fwpui^a, or for instance of Cominella of the BvccimoMt 
the resemblance will be found far greater than at first sight it would appear. The 
operculum in form and position in the aperture is unq[Ucstionably more like the 
Buccinidx than Aporrhais or Struthiolaria. The shell appears in reality to forma 
transition between Bapema of the Fuupumidm 2 MA.Trigono 8 toma of the Cancjellaeiieas 
and the place which has been assigned to the Tkicroteopibm by H. and A. Adams 
next to the last named family appears certainly the most probable to bo correct. 
The tropical forms of Trichotropis, like T. canccllata, in their ornamentation resem¬ 
ble CamellaHa still more. Species of Trigomstoma would in fact be inseparable 
from Trichotropis, if they had no columcllar plaits, so far as the form of shell is 
concerned, but its thickness may be said without exception to be greater in the former 
than in the latter genus, and if this could be considered of greater value than the 
want of columcllar plaits, wc cannot help confessing that the two speedes which we 
note under Trichotropis would have to be classed in the Gancellaujid^. It must, 
however, be remembered that the single lamelhe, which compose the shell of Trich. 
Konmeki, —^the only species we can consult, the other one being imperfect and 
doubtful,—are quite as thin as in living species of Trichotroph, and that the thickness 
, of the total shell is only produced by their overlapping each other. 

. Alora, Adams, 1861 (Proc. Zool. Soc. Lond. p. 272) has been proposed for an 
American species (A. Gotddii) with a very small umbilicus, and a produced, 
anteriorly non-canaliculated aperture. This character evidently recalls very much the 
form of many fossil speci'^s of Purpurina. It would seem that Separatista, Gray, 
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classed by Adams (Gen. I, p. 136) in the sub-family JtAPANiyM, ought to form a 
genus in the Tricsotbofid^, although Gray (Guide, 1857, p. 77) appears to unite 
it again with Trichotropis. 

There are only very few fossil forms known which belong to this family. 
Gabb. (Pal. Calif. I, 1864, p. 138, PI. XXI, Pig. 98) described lately a remarkable 
shell from the cretaceous rocks of California as Lysis dwplicosta (n. gen. et sp.), 
which has the general form of Fossar, and partly that of Narica and StomatUx. 
Should it not belong to the Naticidm or the VMLVTimi>^> whieh is, more likely, its 
only place would be in’this family next to Separatisia, Gray, although it is, properly 
speaking, very much allied to N. carinata. Sow., sp. (Trans. Geol. Soe. Lond., IV, 
PI. XVIII, Pig. 8), which is very probably a Fossar. 

The Jurassic genus Farpurim^ D’Orb., includes shells of the Cancellaria-or 
Trichotropis-torm^ anteriorly with a slightly produced aperture and an obsolete 
notch occasionally. The genus is generally classed with the Buccimi)M\ but if we 
take the total form of the shell and that of the aperture into consideration, there 
is certainly no other family, the species of which possess quite similar characters, 
excepting that of the Tbicuotropidm. Besides this relation Purpurina offers none 
to any other family excepting the Littorinidm. 

There are about 14 living species of Trvehotropis, a few tertiaiy, and only one 
doubtful cretaceous species described under this genus by Conrad, T. cancellurkt, 
(Joum. Acad. Nat. Sc. Phil. Ill, pp. 333 and 336, PI, XXXV, Pig. 8) from Missisippi. 


XT.^ TRTCHOTROPIS, Sowerhy et Broderip, 1826. 

1. Trichotropis Konincki, Muller, sp. PI. XIII, Figs. 7—9. 


1851. Trochiw Koninchi, Muller, Petr. Aaclinor Krcide, II. p. li. PI. V. Fig. 11. 

1884. idem. Pictet, Pal. suibse, 3me. Ser. II, pt. p. 533. 

TiHch. testa ovaio-tnrbinata, columella excamta ; anfraclihus quiuis, primis leev 't- 
gatis, ceteris spiraliter dense striatis, infra medium acute carinatis, supra aique infra 
carinam plus mmusoe excavatis, transversim lamellose costulatis ; coslulis ad carinam 
plus minusve aeute-elevalis seu coronatk; tUtbno anfractu vnjlato, spira altwre, ad 
medium bicarinato, carina infera tenniorc; umbilici margine crassc carinato ; aper- 
tura ovali, antice subemarginata, marginibus laoibus, dilatatis, postice coniinuis. 

Spiral angle about 70 “; sutural angle 12". 

Height of last whorl : total of shell (considered as 1 00) ... 0-54—O’OS. 

The height of the spire is somewhat variable in this species, although the 
number of wdiorls is usually only five. The last whorl, being, however, more or less 
inflated, covers a greater or smaller portion of the preceding whorls (each respect-, 
h oly), and the consequence is, that not only the spire becomes shorter, but that 
the carina of each whorl is in the first case nearer to the middle (see Fig. 7), in the 
other nearer to the lower suture (Pig. 8). On the last whorl there is always a second 
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keel below the upper principal one, and occasionally in large specimens even a tliird 
one is indicated; the ‘former remains sometimes perceptible on the suture of the 
preceding whorls, when the spire is more turbinate. 

The transverse ribs arc simply the remainders of the margins of the outer lip, 
in no way thickened, and following closely each other like the slates of a roofing. 
On the keels they are more or less elevated, laminar,—probably they were more so in 
the living shell—and placed very similarly to those in the recent species, Tr. bicarinala 
and bthers. The spiral striae are very numerous and of unequal strength; they are 
less marked, when the transverse ribs are stronger, but when these—in the young 
shell—are very slight, the spiral striation appears the more distinct (sec Pig. 9). 
The aperture is oval, very oblique, with flattened and somewhat expanded margins, 
which are posteriorly thicker and united; both are entirely smooth internally 
and there is not a trace perceptible of any fold in the total length of the columella. 
The latter is hollowed out and on the last whorl strongly edged with a lamellar keel, 
terminating at the anterior notch of the aperture (sub-gen. Jphina, II. and A. 
Adams). 

This species attains a considerable size, the largest specimen from Shutanurc 
measuring 57mm. in height and 43mm. in width on the last volution. I have al¬ 
ready noticed the similarity of this species to other tertiary Tngonostomt. Tliere 
can be scarcely a doubt, that our fossil isk. identical with that described by Muller. 
As it is evident from our figures that the foim of tlu; shell varies with the height 
of the spire, there docs not remain ijic slightest character, which could justify the 
separation of the Indian from the Eui’opean specuis. Muller (loc. cit.) exerted 
hinrsclf in vain to prove the non-existence of the genus Delphlmila, evidently merely 
to find a place for his very remarkabhi fossil in a generalisation of the charatitcr of 
Trockus ; but his propositions certainly have no chance of being appreciated by most 
other conchologists, in fact they have remained unnoticed. 

LocalUies. —N. of Kunnanorc, E. of Anapaudy, and S. W. of Shutanurc; at 
the former localities the sj)ecies does not a])pcar to be rare. 

Formation. —Trichinopoly group. 

2. Tricuoteopis nodulosa, Stoliezka, PI. XIII, Pig. 10. 

Trick, testa rhomboidali, spira ultimo anfraciui in altitudine fere aiqtutU; an- 
fractibus circiter quints, infra medium rotundate angulalis, ad angulum tubercidath; 
snperjicie spiraliter striata, striis ineequalibus, ternis niedianis crassissimis; coUiitneUa 
e.vcamta, lavi, antice truncata. 

Spiral angle 80“; sutural angle S“. 

' ' Height of last whorl : total of shell (considered as l OO) ... 0 5.5 

The form of the shell, as a whole, is obliquely rhomboidal, consisting of about 
five volutions only, the last of which does not much exceed the height of the spire. 
The embryonal whorls are not preserved in om* specimen; all the others are nearly 
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flat above, and at about the middle roundly angulated, each of the succeeding 
whorls reachiag high up towards the angle, and covering the greater portion of the 
lower half of each preceding whorl. There are about twelve blunt, transversally 
elongated tubercles on the angle of each volution, being produced by a thickened 
elevation of the margin of the outer lip on the same, and disappearing quickly 
towards the sutures. The entire surface is covered udth spiral striae, unequal'among 
themselves, generally alternately thinner and thicker; three are placed posteriorly, 
and the four which cross the tubercles, and which are all visible only on the last 
whorl, are the strongest of all. 

The columella is hollow, and the inner lip without a trace of folds, as the 
interior, truncate edge of the canal, indicating a notch, cannot be compared with a 
fold or tooth. The margins of the aperture are not preserved, and remain to be 
traced; but judging from the total aspect of the shell, and its resemblance to the 
other species of Trichotropia, combined with the total want of any columcllar plaits, 
there can be but little doubt that the species belongs to this genus. 

Locality. —S. W. of Alundanapooram; the figured specimen is as yet unique. 

Formation .—Trichinopoly group. 

XVI. Family^CANCELLAnilBM. 

(Vide Adams’ Gen. I, p. 275; Gray's Guide, 1857, p. 23; Chciiu’s Manual I, 27'1'). 

f 

• 

The anatomy of the animals of the CANCTULLAsnuAS is in many respects as yet 
defectively known, but as regards the structure of the shell there is no question, that 
the place assigned by H. & A. Adams to the family, close to the Ceeitsudae, cannot 
be seriously objected to. In having generally a distinct siphonal fold on the mantle, 
and usually a more or loss distinct canal on the shell, they undoubtedly ought to be 
located not far from the Cerithiid.^ and towards the end of the Siphonostomata, 
forming thus gradually a passage to the Holostomata. There arc some points of 
relation between the Cancellariid.^ and the Terebewm^ which wc shall notice 
subsequently. 

Tlie proboscis of the animal of Cancellaria is very short and rudimentary; 
the eyes are usually sessile on the outer side of prolonged tentacles, which are 
thickened, and close together near the basis; teeth and operculum are not exactly 
ascertained, although the former arc stated by Troschel to resemble those of the 
ConiDjE; these and other doubts incivase a little the difficulty of classification, 
as I shall subsequently mention a^ain in the Tebebbidae. Looking to the shells of 
fossil as well as living species of the Euccinidr smd Furpusidr: on one, and the 
Terebridm and CEBirniwAs on the other hand, they seem to bo well placed betwqpn 
these two families. I would on this occasion recall the eocene species Buccinum 
fnsiforme, Desh., B. Andrei, Bast. B. Vicaryi, d’Arch. (India), or the miocene 
Jiw. tnrUnellm, Brocc. and other species, wliich have probably to be withdrawn 
from the Buccinidje and placed in the family Cancellabiibm. 
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H. and A. Adams divide the family into two genera, Camellana and AdmeiCt and 
• quote a number of subgenera of the former. It is certain that the difficulty of distin^ 

guishing the quoted suh-gcnera of Cancellaria is very great, although every one, 
who had studied the fossil forms, must have seen the necessity of some kind of sub¬ 
division in the genus Cancellaria. Until the distinctions in the shells have been 
suppofted by some differences in the organisation of the animal, it will be advisable 
to retain H. and A. Adams’ divisions as sub-geera. 

Considering the fossil forms, the following observations may be found worthy of 
notice. It will always be very difficult to distinguish between Cancellaria proper and 
Trigonoatoma, unless the last name is restricted to a veiy few typical species only. 
Aphora may better not be separated from Merica, while this latter and EuclUt^ 
Narona, Maasyla, and Admcte may probably for the most part be conveniently 
separated as genera. 

There are about 70 species of Cancellariid^ known living, and about as many 
tertiary, of which some 60 are neogene and 20 eocene. It is interesting to see that 
those forms, quoted by Adams under Cancellaria and Trigonoatoma, which arc at least 
five times more numerous than the others in the present seas, are in the neogene period 
about equal in number to those of the other groups (Buclia, etc^, while in the eocene 
period they form scarcely one-third of all the known Cancellamiicje, and in the creta¬ 
ceous epoch only about one-fifth. This shows also a development of elongated, conical, 
non-or scaffcely-urabilicated forms into vcntricose and largely umbilicated species, a 
tendency in part similar to that known in the family Volutidm and some others. 

The species which are up to the present known as Cancellaria from cretaceous 
rocks arc exceedingly few, and most of them rather doubtful, being known only 
from imperfect specimens. 

Cancellaria. 

I. Cane. oUnsa, Binkh. (Mong. Gast. et. Ceph. 1861, p, 5, PI. II, Fig. 2) belongs to the type 

of Merica, Adams, having a solid columella and the anterior termination of the aperture 
barely notched. 

2. ? Cane, reticulata, Binkh. (ibid. p. 66, PI. V “ ^ Fig. 8) remains doubtful, not allowing 

even the determination of the family with certainty. This and the previous species are 
from the upper cretaceous deposits of Limbourg. 

3. Cane. Alahamensis, Gabb (Jour. Acad. Nat, sc. Phil. Ser. II, 1860, IV,p. 301, PI. 48, Fig. 14). 

4. Cane. Eufaulensis, Gabb (ibid p. 390, PI. 68, Pig. 8); imperfectly known; Gabb does not 

mention even any columellar folds, neither are they apparent in the figure. 

TurUnopaia, Conrad, 1860. (Jour. Acad. Nat. sc. Phil. Ser. II, vol. IV, p. 289). 

5. Turbinopais Eilgariii, Conr. (ibid PI. XLVI, Fig. 29). 

6. Turh. {Gancellaria) sepiemliraia, Gabb (Proc. Acad. Nat. sc. Phil. 1860, p. 94, PI. I, Fig. 10). 

• If there actually be only one columellar fold present the genus TurUnopaia ought 
fo be separated from Ca/ncellaria, as there arc no such forms to be met with among living 
CancellaricB. It has been proposed by Conrad for the former species and the author 
states, that there appear to be two or more species of this genus in the cretaceous 
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rocks of New Jersey, ** occurring in the state of casts,” etc. From the deficient state 
of preservation, in which the species of Twrbmopm have been found, it is really very 
difficult to ascertain, whether they belong to this family at all. The spiral strue, or 
revolving lines as |he American palseontologists usually call them, present in both of 
the species and the want, or at least non-appearance, of transverse ribs, indicates 
rather a different character of ornamentation, from what is usual in the'family 
Cancellaeiijoje. I would not be in the least surprised, if the two species were shown 
to belong to the family Trocsidm or Littorinidm, (Modulm). We describe in the 
following pages five species of Cancrllariidje from the South Indian cretaceous 
bods. In transferring two species, formerly described by Prof. Porbes as Valuta 
breviplicata and V. CamdeOt to this family, we do so in accordance with the general 
habitus of the shell, the character of ornamentation, the anterior position and un¬ 
equal strength of the columollar folds, and the thickness of the posterior portion of 
the inner lip. All the Indian Cancellauiidje belong to the upper series of the cre¬ 
taceous beds, and mostly to the Arrialoor group. 

The Cane, torquillaf Zekeli, from the Alpine-Gosau deposits must be excluded, 
being a Faaoiolaria or possibly a Lalirua ; there are, however, two as yet undescribed 
species of Cancellamubm known to occur in the same deposits (vide Sitz. Akad. 
Wien, 1865, LII, Bevis, «fec., p. 80) ; and those being included we may fix the number 
of presently known cretaceous species belonging to this family at thirteen, four 
being European (one doubtful), four North American (two doubtful), and five 
South Indian, thus at least approximately showing that the family appears to have 
been more numerous in the tropical regions during the cretaceous time, precisely 
as during the present epoch it is nearly exclusively confined to those seas. Only a 
few species are known from the Mediterranean sea. 


XLI.—CANCELLABIA, Lamarck, 1799. 

1. Cancellabia annulata, Sioliezka, PI. XIII, Eig. 11. 

Cano, testa ovali, apira brevi-stdiacuta ; ultimo a/nfractu ventricoao, apira altiore; 
anfractibua apirnliler atriatia, transversim costulatis; atriis elevatia, filiform'dms, in- 
teratitiia lalioribus separatia; coatulia circiter ternia m mio cirenitu craaaioribua, 
varicoaia, ceteris tenuioribu^ atque inter ae nonnunquam ineeqttalihm; columella ar- 
cuata, trvplicata. 

Spiral angle 65°; aatnral angle about 10°. 

Shell ovate, the last whorl ventricose and largest. There are only about five or 
six whorls present, and all of them are ornamented with spiral devated strise and 
transverse ribs, exactly similar to those in typical Ca/ncella/rke. The spaces between* 
the spiral striae are broader than the thickness of the striae themselves, which bein^ 
crossed by the transverse ribs produce a reticulated surface of the shell. The ribs 
arc, however, always stronger than the strise, and generally about three of them in 
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each whorl are much thicker, forming elevated ridges; all frequently cross the whorls 
obliquely. The embrypnal whorls, the outer lip, and the termmation of the anterior 
canal are not perfectly preserved in our specimen, and have been restored in outline 
in their probable shape. The columella exhibits three oblique ^^ng folds, placed 
close to each other; the posterior portion of the inner lip does not appear very thick, 
as the'spiral striation of the whorl is pretty clearly perceptible. The columella 
appears to have had only a somewhat broad fissure at its anterior termination, being 
solid internally. 

Binkhorst’s Cancellarm? reticulata (Gast. et. Ceph. Limbourg, 1861, p. 66, 
PI. V *2, Fig. 8), exhibits a somewhat similar ornamentation, but there are no such 
stronger varices marked by the author, and the transverse ribs appear on the whole 
to bo more numerous. 

Locality. —Olapaudy; the figured specimen is the only one yet obtained, and 
is undoubtedly a great rarity as a cretaceous fossil. 

Formation. —Arrialoor group. 

Fuclia, H. and A. Adams, 1853. 

The principal character of Fuclia is said to lie in the want of the umbilicus and 
the deep notch on the anterior termination of the aperture. Not being well acquainted 
with the living representatives we prefer for the present to retain the name only as 
a sub-genus of Cancellaria. 

2. Cancellabia (Euclia) beeviplicata, Forbes, sp. PI. XIII, Pig. 12. 

1846. Vohda breviplieala, Forbes, Trans. Gteol. Soc. Lond. VII, p. 132, PI. 12, Fig. 7. 

1850. Fuaug hreviplicatua, D’Orbigny, Prod. II, p. 230, idem, Gabb, &c. 

fEucl.J testa ovata, apice acuminata, spira hrevi, vix qua/rta/m partem totius altitu- 
dinis formemte, ultimo anfractuventricoso; anfractihus qumis, primis duobus Icevigatis, 
ceteris transversim. costulatis, infra suturam canaliculatis; costulis ohliquis, in canali 
atque ad medium ultimi anfractus obsoletis; superfusie spiraliter minute sulcosa, 
sulcis ad terminationes anfractuvm solum distimtioribm, inter se inceqnidMantihm 
atque ineequalihus; apertura ovata, postice acuta, subcanaliculata, anticc trwmata, 
effusa; labio postice valde calloso, margine colmnellari recto, hiplicato, plica antica 
obliquiore. 

Spiral angle 75°; autnral angle 11°. 

Height of last whorl : total (considered as 1*00) ... 076. 

The ventricoso shell with a short, pointed spire, the short and very oblique 
ribs, being obsolete posteriorly below the suture and on the convexity of the 
la§t whorl are very characteristic distinctions of this fine species. Originally the 
entire shell, which is markedly solid, appears to bo covered with impressed Unes, 
remaining, however, more distinct and placed closer to each other only near the 
suture and on the anterior portion of the last whorl, where they arc also of unequal 
width. Prof. Porbea speaks of * two deep sulcations’, but there is certainly only one 
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principal constriction of the whorls, as is also distinctly seen in his figures; but 
wliile there are usually two impressed lines in this sulcation, close to each other, * 
there is often a third line seen above it, and it could only have been this to which 
Prof. Forbes refer^as the second sulcation. On the upper volutions there is gene¬ 
rally nothing seen of the impressed lines, the deeper sulcation only remaining 
visible. * 

The posterior portion of the inner lip is very much thickened, smooth, and 
separated from the equally thick outer lip by a narrow channel. The oolumellar 
portion of the lip exhibits two strong folds, the anterior of which is more oblique; 
they were not visible in Prof. Forbes’ specimen, although he suspected their presence, 
and in that was undoubtedly more correct than D’Orbigny, who might rather have 
called the species a Buccinum, but not a Thism, to which it has barely a resemblance, 
even, in an imperfect state. The anterior emargination of the aperture is externally 
indicated by two sharp ridges, which mark its former limits, the lower one being 
more rounded. 

Locality. —Comarapolliam, N. of Arrialoor; only a few specimens have as yet 
been found. Prof. Forbes’ specimens are said to be from Pondicherry. 

Formation. —^Arrialoor group. 

3. Canoellaiiia (Euclia) iNTEuoEbENS, Stoliczka. PI. XIII, Fig. 13. 

(Fuel.) testa ovate-elongataf spira hrevi; apjractihus quinis, lente convexis, trans- 
versim costulatis, prope suturam constricte canaliculatis ; costulis props rectis, mme- 
rosis ("16 —30 in uno circuitujy Icemhus, in ultimo anfractu infra medium evanescenti- 
1 ms; parte anteriori ultimi anfractus spiraliter impresse-lineato ; apertura elongata, 
semiellipiica, ad marginem interiorem, prope recta; lahro arcuaio, temii^ lahio postice 
calloso, antice hiplicato ; canali extus atque supra acute-marginato. 

Spiral angle 70"; sutural 10°. 

Height of last whorl : total (considered as I'OO) ... ... ... 0*71. 

This species is intermediate between C. breviplicata and Camdeo; it has the 
habitus of ribs and of the whorls of the first, but the great number of ribs and the 
elongated form of the latter. There are only five volutions present, and the two 
uppermost are smooth; along the suture there is only one broad sulcation, but this 
is placed much nearer to the suture than in Euo. breviplicata, as will be better seen 
by a comparison of the respective figures. The transverse ribs amount on the last 
whorl to 30, and they become obsolete, after they have passed the middle of the 
whorl, where the spiral striation begins. The upper ridge, indicating and bo\inding 
the anterior notch exteriorly, is especially strong and sharp. The inner lip is 
thickened posteriorly, and has in front two oblique folds, being comparatively muph 
thinner than in Eu. hrevipUcata. 

Locality. —Oomarapolliam, where a few specimens have been procured with 
the two other species of Euclia. 

Formation. —^Arrialoor group. 
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4. Cancellakia (Euclia) Cahdbo, Forbest PI. XIII, Fig. 14. 

1646. V<Ma Camdeo, Forbes, Trans. GeoL Soc. Lond. Yll, p. 131, PI. XII, Fig 5. 

tciem D’Orbigny, Gabb, Pictet, etc. 

(jEhicl.J testa ovale-elongata, oylmdracea; cw^ractiims seniSf sitbplams, ffraddiiSt 
primis duobus ItjevigatiSt cceteris tramversim dense costulatis ; cos^uUs acutis lavigatis, 
postiee ad suturam celeriter multo fenuioribus atque duabus lineis impressis inter- 
sectis; spira hreoi^ iertiam partem totms altitudmis fornumte ; vltimo cmfractu antice 
valde constricto, spiraliter impresse Imeato; apertwra ohlonga, antice late effusa; 
labro ad margmem attenuator antice intus leevigato ; labio postice incrassatOr calloso ; 
columella rectOr solida, triplicata, plica media crasaissima; canali antice late eman- 
ginatOr extm lineis twnescentibus acutis utrinque notato. 

Spiral angle 65°; satoral angle 15°. 

Height of last whorl : total height (considered as I'OO) ... ... 0 68. 

The general form of the shell is cylindrical, bein^narrowed towards each end, 
more so on the spire, which measures only one-tliird of the total height. The upper¬ 
most two embryonal whorls are smooth, the following densely covered with smooth, 
acute, transverse ribs, being quite straight or parallel to the axis, indicating the 
height of the shell. There are 26 of those ribs on the last whorl, but their number 
is considerably less on the upper whorls, decreasing to only 12 on the fourth last, 
or the first on which the ribs appear. Along the suture the whorls are suddenly 
much contracted, and the ribs become thinner, being crossed here by two spiral 
furrows, closer to each other, than to the margin of the suture, so as to form on this 
’small tubercles. Similar impressed lines or furrows are seen on the anterior portion 
of the last whorl, where it begins to become narrower. 

The aperture is elongated, ovate, anteriorly broadly emarginated, which emargi- 
nation is marked exteriorly by a broad furrow, exhibiting curved linos of growth 
and bounded on either margin with sharp swellings. The outer lip has a sharpened 
edge and interiorly, so far as is visible on a preserved anterior portion, it is smooth. 
The inner lip is posteriorly much thickened, callose, and smooth; anteriorly on the 
columellar portion it is straight, and bears three folds, the middle one being the 
strongest and the anterior more oblique than the two previous ones, of which the 
last is again more oblique than the middle one. 

This singular fossil shell, to which the two other species of the genus here 
described are the only similar forma known, has been described by Prof. Forbes as a 
Voluta, but the general habit of the solid shell, the thickening of the inner lip, 
the folds and the canal scarcely leave a doubt that it belongs to the family of the 
CANcpiLLdsiiDJE, and in having a solid columella and a broad canal emarginated at 
the termination it can be only placed in the sub-genus JEuclia. D’Orbigny seems to 
have already noticed some peculiarity in Forbes’ species, because he added a query to 
the name, when quoting it in the Prodrome, II, p. 226, although the query appears 
.rather to refer to the species than to the genus. 

Locality. —Oomarapolliam; only the single figured specimens has been found 
here. Prof. Forbes gives the locality Pwidicherry. 

Formation. —Arrialoor group. 
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XLII. NABONA, E. and A. Adam, 

is distinguished by a much produced canal with attenuated termination, two prin¬ 
cipal columellar folds and crenulated margin of the outer lip; the forms united by 
II. & A. Adams under this name being very peculiar and different from the other 
sub-genera of Qomcellaria, we do not hesitate to accept the same as a genus.. 

I 

1. Naeona (Canoellaeia) eximia, Stoliczka, PI. XIII, Figs. 16 and 16. 

Nar. testa ovata, apira brevi, acuminata; anfractibus qumis, convexis, dmbus 
primis mmmis, lecoigatis, ceteru li/nexs spiralibus impreasia atque costis tranaversali- 
bus, craaaia omatis; lineia eequidiatantihua, nvmeroaia, interatitna latioribua aeparatia ; 
eoatia inter ae cequalihua, rectis, cirdter duodenia in uno drcuitu; apertura obliqua, 
elongate-onata, utrmque ad terminatumea anbamta, antice effuaa; marginihua panlo 
incraaaatia, labro intm ad nuirgmem crenulato, poatice parvm inamuato ; labio valde 
calloao, arcuato, antice biplicato, postice v/niplicate-dentato; canali moderate pro- 
longato, lateraliter quoddam curvaio. 

Spiral angle 70°—80°; sutural angle 7°—8". 

HoigM of last whorl : total of shell (considered as I'OO) ... 069—0'76. 

This very fine shell consists usually of five strongly convex volutions, the last of 
which is always the most inflated, the height of the spire varying from 24 to 31 
hundredths of the total height of the shell. The two uppermost whorls are very 
small, flattened (not inflated as usually in species of the Volutidjb), but smooth; * 
the others are spirally sulcated and transversally ribbed. The sulci, or rather only im¬ 
pressed lines, are separated by interspaces, broader than their own width, while the 
same are between the transverse ribs very nearly equal to the thickness of the latter. 
The great regularity in the ornamentation, combined with the peculiar form of the 
shell, appear to be very constant characters of this species. 

The aperture is placed obliquely to the axis of the shell, ovate,, being pointed on 
each end and provided anteriorly with a notch in consequence of the prolonged canal; 
both margins are posteriorly united; the outer sharpened on its edge, thickened 
interiorly and denticulated, having near the posterior termination a slight sinuosity, 
although this barely affects the straightness of the transverse ribs; the inner lip 
is in its entire extent much thickened, posteriorly somewhat expanded with a short 
fold on the inner side, and anteriorly with two equal but not strong, very oblique, 
folds, which extend over tiie entire eolumdla; the latter is solid; the canal pro¬ 
duced, somewhat laterally bent, and very slightly recurved. This last peculiarity of 
the produced canal, the great thickness of the inner lip with two anterior equal 
folds, and the short posterior fold, as well as the solid structiire of the shell bear 
decidedly a more striking resemblance to the Cj-Ncellabiidm than to the VolutidjbT, 
to which otherwise this species could be referred. 

The only fossil which I aln aware of, and which, as regards its general form, 
bears some resemblance writh our species is VohUa Melo, Schafhseutl (Sfid-Bayems 
Leth. geognostica 1863, p. 203, PI. i^IX, Fig. 6). The specimen is said to have been 
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imperfect, and no columellar plaits are referred to either in the figure or in the sin¬ 
gular d^cription of the author. The locality, and geological position are equally 
unknown; and most probably will remain so unless somebody else rediscovers the 
fossil and settles these points. 

LocalUm. —^Alundanapooram and Ninnyoor in Trichinopoly; at the former 
localiigr, which belongs to the Trichinopoly group, the species is not rare, but at the 
other locality only a single specimen has as yet been found. It is a small specimen, 
and also somewhat slender, but it certainly does not belong to Jjyria formoaa (p. 97), 
which at the last locality in the same white limestone is pretty common. The 
ribs are not intersected near the suture by spiral sulcations, as they are in that 
species of Jjyria. 

Formation. —Trichinopoly and Arrialoor groups. 

XVII. Family — TEILFBBID.^. 

(Vide H. .and A. Adams’ Genera I, p. 223; Acvsinx and PvsioirEitAiJJB, Gray, Guide, 1857, pp. 5 
and 22; Tbmeexidje and Pusioeellidei, Chenu’s Manual, I, pp. 218 and 221). 

The animals of the T^rebsid^ have a small foot, the mantle enclosed, and 
the siphon more or less prolonged. The proboscis is occasionally strong, thick, 
and entirely retractile, sometimes, however, very short or even rudimentary. The 
teeth, so far as known from a few species, resemble those of Conus: they are 
subulate, elongate, and arranged in two series; in other species, however, no teetii 
have been discovered at all. The same is the case with the tentacles, which when 
present or at least externally traceable, are short, thick at the base, and close together 
on the side of the mouth or proboscis. The eyes are externally near the end of the 
tentacles, or within their length, or near the basis; sometimes they are said to 
be wanting. 

The operculum is homy, ovate, and lamellar. The turreted shells are always 
distinguished by their solid structure, more or less polished sitrfacet and a large 
number of volutions. The mouth is either abrupt voith a notch in fronts or extended 
into a canal of moderate length; the outer lip is sharpened^ not thickened exteriorly ; 
the columella often more or less tunstedf sometimes with one or two distimt folds^ 
placed in a marmer similar to those in several Cebithiid^. 

HSmes gave, in his Mollusca of the Vienna basin (Abhandlungcn Geol. Reichs- 
Anst. Wien, Vol. Ill, p. 125), a few practical hints how to distinguish imperfect 
specimens of Terebra from Turritella, Cerithium and others, but it is not clear in 
what way he thinks a sub-division of Terebra practicable according to the differences 
in the, spiral angle (vide ibid, p. 127). 

H. and A. Adams propose to divide the family Tebmbbibm into two sub-families, 
pusiONELLHiJE and tsbebsinab. The former is subsequently (Genera, II, p. C56) 

. referred to the Buccinidje, 

. The PusioNELLiNJE {Pusionelladje, Gray; Tvsionellidje^ Chenu) arc repre¬ 
sented by one genus only, Pusionella. They are turreted or ovately elongated 
porcellanous shells, with smooth polished surface, a tolerably produced anterior 
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-canal, and a slightly twisted colmnella. The operculum is oboTate, witli a central, 
lateoral, and internal nucleus. The animal does not seem to have been made known • 
up to the present. It is possible that acquaintance with it may support Adam’s 
subsequent proposition, which remains only a question of time. I would, however, 
draw attention to the similarity of the shells and operculum of Puaionella with those 
of the cLAVATvuNXi a sub-family of the FLsrmoTomDM. The general fonurof the 
sbeUs does not exhibit any particular difference. Several of other Tleueotomidm — 
Mcmgelia and Gythara^ —^have a totally similar structure of the shell, to what 
we find in Fimonella. The FusUmella Nifatt P. scalarmay and others have a 
distiTiot notch near the suture on the outer lip, and in all cases the posterior portion 
of the aperture is somewhat contracted or narrowed. The opercula are exactly 
the same in Fimonella and Clamtula^ and it would not therefore be the least surpris¬ 
ing if the animals would show us, that Fmionella belongs to the clavatulinje. 

In the other sub-family— teresbinje —Messrs. Adams distinguish two genera, 
Acm, Humphrey, and Terebrot Adamson. If ilie animals were throughout so 
different as they are represented by the two typical forms in Adams’ Genera, it 
would be worth while to support these genera by some distinctions in the shells. 
But the former distinction as regards the position of the eyes does not seem 
always to exist, and the latter, relating to the existence of a posterior sutural 
groove, tortuous columella, and anteriorly sinuated outer lip of Terebrn as dis¬ 
tinct from ActtSf is almost impossible to retain. If these distinctions are to be 
really of any great importance, it appears as if we should then occasionally 
regard specimens unquestionably belonging to one and the same species as ndt 
only specifically, but even generically different. We should besides form a number 
of other small groups or sub-genera to receive those species which have a sutural 
band but no anterior sinus on the outer lip, and those which have a twist¬ 
ed columella and the same entire outer lip, both being distinct from Acus 
proper; otherwise wc had better not have entered at all upon a division of the 
genus Terebrn. Gray rejects (Guide, 1867, p. 6) Messrs. Adams’ distinctions as 
to Acus and Terebra, uniting both under the former name. He adds, however, 
throe other genera, Subula, Leiodomus, and Forsanim, the last of which seems 
scarcely different from Bullia. The animal of Leiodomus is sufficiently different 
from Terebra and from Bullia, but it is very difficult to distinguish the shells from 
the latter. Speaking of Subula, Dr. Gray refers to some figures (of Quoy and Gaimard 
in Mrs. Gray’s collection) which contradict his own characteristics. From all these 
remarks it will be sufficiently clear that we must wait for some time until the 
examination of the animals of Terebra has so fiur advanced as to support any 
proposed distinctions in the sheik. * 

It remains finally to say a few words as regards the place which we have 
assigned here to the Tebbbbidje. We confess that it was almost accidental that the. 
family has boon treated bore, because we could not find any other better or more 
appropriate place for it before. The natural relations to the Cascellabivojb on 
the one and to the Fyeamieeludas on the other side wpuld scarcely have callod 
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for a separate explanation on onr part had -vre not seen the subject of classifi¬ 
cation dealt with so very severely elsewhere. (Vide Deshayes’ Anim. s. vert, bass, 
de Paris, 2nd edit., vol. II). 

The CdSCBLLARnDM are classed by H. and A. Adams in the so-called Eosteiferi., 
by Gray to the Peoboscidifbra, but to both cases far apart from the Teae-bmum, which 
are acknowledged to belong to the Toxifera, to the vicinity of the ComEM and 
J^LEUROTOMiEjE. When we compare the animals of the CanCellaeubm with many 
of the Teeebbidm, we find that both agree in the small foot; short tentacles, 
thickened at the base; sessile eyes on the outer base of the tentacles; usually in 
the presence of a short proboscis, and in the occasional want of a lingual 
membrane and teeth. I am not aware to how many species of Cancellaria the 
teeth have been examined, but Troschel says that the teeth of Cancellaria resemble 
those of Oomts. Even if this is really throughout the case, all the similarities be¬ 
tween the two families, the Cancell 4.biieje and the TEBESRiDjEt cannot be sacrificed 
to the one stogie difference that Terehra has usually a prolonged sipho. Many of the 
fusiform shells of Cancellaria are not by any means so very different, that they could 
not be looked upon as transitional forms to Terehra^ and they have also a short sipho. 
The only thing which could bo done to an extreme case and which may actually 
have good reason, is to place both the families after the Conidw^ in which case the 
Cancellabudm would form a transition^to the Volxitieje, 

Originally the Tebebbidm were placed by H. and A. Adams immediately 
before the Ptramteellidae. Ther^ does not seem in fact to exist such a great 
Terence between the animals of Terehra and Pyraniidellat as generally supposed. 
The form of the foot, short head, proboscis and tentacles, generally unarmed tongue, 
or rudimentary teeth, are certainly, as already stated, very like in both. The differ¬ 
ences consist in the foldings of the tentacles, the internal position of the eyes in Tyra- 
midella and the prolonged sipho to Terehra. As regards the form and structure of 
the shell there is certainly no other group of MoUusrai more related to many fossil 
Pybauibelliem than most of the recent Tebebbidje. The fossil species of Nerinea 
and others, which certainly have their recent representatives to Pyramidella and Ohelia- 
cu8t are thus most closely allied to the Tebebbidje^ so that to make a distinction 
between them is sometimes almost impossible, even among better preserved speci¬ 
mens. I do not understand why Mr. Deshayes should so very much regret that 
H. and A. Adams did not state particularly their reasons for having placed the 
Tebebbidje before the Pybamidellidjb. (Vide An. sans Vert. Foss. has. de Paris, Vol. II, 
pp. 529 and 530, and Vol. Ill, pp. 513 and 514.) lam rather more surprised that those 
conohologists who refer Terehra to the JBucciNiDJSt have not thought it necessary 
to explain their reasons for doing so. They have, it is true, the authority of 
Lamardc, Quoy and Gaimard, but with those authorities they seem to have remained 
• contented. Lamarck predicted the relation of Terehra and Bwdnvm (Naaaa ?J from 
the supposed similarities of the shells, to which he, was evidently supported by 
referring several species of Norfhia and Sullia to Terehra and vice versa. Certainly 
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there are several species of Terehra^ ■which greatly resemble some species of the 
JtuccmuMi but the largest number is decidedly more allied to the JPyejlmjdjbljIsai 
or even to the mitring of the Volvtwje. 

Quoy and Gaimard, when they made known the animal of Terehra^ stated— 
perhaps guided by Ijamarck’s suggestion—^that this genus has to be classed dose to 
Buccmvm, (Vide Voy. d. Astrolabe, Zoologio, Vol. II, p. 461, Atlas, PL XXKVI). 
Purther on the authors note the great relations of ihe animal of Terehra and MitrUf 
and state even that, in case any operoulated Mitrce are found, the passage between 
both would be so great, as to make a distinction almost impossible. The animals of 
the TsMEBniDM are no doubt more like those of the mitbinje than those of the 
BucmmiiM. It appears to me, when comparing the animals of Terehra with those 
of Nasm, JPhoe, BullUit and others, that they have nothing more in common with 
each other than the elongated siphon; the examination of the teeth showed 
equally a great difference between both families. On what ground, therefore, the 
Terebmidje ought to be classed with the Buccinibje I am at a loss to perceive. 
We do not wish in the least to enforce the idea, that the Terebbibjb are cor¬ 
rectly classed next to the Bybamidellibjb, but wo confess that upon looking over the 
extensive number of fossil species of the latter family, ^ve arc at the present unable 
to assign for them a better place. 

Tlio Terehra live generally near the low water-mark, and are to be found in 
gi’eatosi variety in the eastern tropical and sub-tropical seas. Reeve described, 1860, 
in his last Monograph of Terehra 165 species, after rejecting some of the new species 
of Hinds and Deshayes, published in previous Monographs of the same genus. Since 
1860 a few new species have been described in the Journal do Conchyliologic; Proc. 
Zool. Soc.; and elsewhere, so as to bring up the number of living Terehra to about 
170 species. 

There are from the tertiary deposits about 30 spccis of Terehra ('AcusJ quoted, 
some of which occur also living. A large number comparatively is kno'wn from 
America. Abeady in the eocene beds Terehra becomes very scarce, and, as regards 
the cretaceous, Prof. Pictet properly remarks that no species of Terehra are there 
known -with certainty. (Vide Mat. Pal. Suisse, ser. Ill, p. 677.) 

'J'he Terehra coroiiaia, Sow., from the Alpine Gosau-deposits—Ciwi^A*KJ«jB««4<focoro«a<«»«,D’Orb.) 
is probably a l^mpanotonos, in whioh ease the change in the specific name would not be required. 

The Terehra minuia, Ghileotti, from Mexico is called by D'Orbigny Cerith. mh-mmutum. 

^erehra ohconica, Sharpe, from Portugal has the form of Terehra, but the specimens upon 
which it was founded appear fragmentary oh the aperture and with the surfaee^wom ofl!, 
although the description does not refer to either. The columella is not twisted. 

The name Terehra cmgulata, in Giebel's Petref Deutsch., p. 481, refers to Fusua evn^latue, 
Sow., from the Gosau (Zekeli’s Gastropoden der Gosaugebilde, p. 91, PI. XVI, Fig. 7, in Abhand- 
lung. der Geol. Reichs-Anst. 1863, Vol. I). Dr. Zdieli considered the species first asa2fersJr«, 
but retained afterwards Sowerby^s determination. I have in my revision (Sitzb. Akad. Wien, 1865, 
vol. Lll, p. 83) remarked, that the, species may not unlikely be proved to be a Ter^ra, allliouglf 
it has not a toiiuous columella, but a distinct sutural band. No perfect specunens have been as 
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yet observed. The remains of stronger varices at shorter or longer distances wonld^ on the other 
band, rather speak against a Terehra, and would bo more in favor of a species of the CmcnuiDM. 

We have nothing to add from the South Indian crotaceous deposits. 

^ few jorassic species have been described as 'JHerehra, namely, T. melanoidet, Phillips (Yorkshire, 
1829, p. log, PL IV, Pig. 13), T. gimulata, Phill. (ibid PI. VH, Pig 16), and the T. PorUandtea^ 
Sow. (Trans. Geol. Soe. Lond. IV, p. 349, PL XXIII, Fig. 6). None of these is certain; the first 
was r^erred by D'Orbigny to Ckmmtzia; the second by Lycett (Supp. Monog. of Moll. etc. 
1863,p. 10, PL XXXI, Pig. 12) on account of a single columellar fold (this would not prevent 
its being a Tereiro) to Nermea, and the third by D^Orbigny to Centhium, 


XVIII. Family—TYBAMIDELLIDJE. 

Under this name wo retain most of the typical forms of Fyramidella, Obeliscua 
and others, as stated by H. and A. Adams, and add to these the numerous fossil 
species known commonly under the name of Nerinea, 

The characteristics of the family may be put thus:— 

Tnrrcted or broadly conical shells, with mually sinistral apex a/nd the aperture 
anteriorly effuse, obsoletely notched, or produced into a shorter or longer canal; 
inner lip generally, outer lip occasiomlly, plaited. 

The operoula of the living genera are narrow, elongated, homy, sub-spiral, with 
a notch on the internal side. The animals have a small foot without or with a small 
oporculiferous lobe, short and anteriorly folded tentacles, which are thickened at 
the base, and have the eyes on the internal edges near the basis, sessile or on thick 
bulgings. The teeth are said to be wanting or rudimentary. The proboscis is figured 
by Quoy and Gaimard (Voy. Astrolabe, Atlas PI. LXVII) trumpet shape, of a form 
very similar to that of Terebra (ibid. PL XXXVI, Pig. 17). The mantle is generally 
provided with a distinct siphonal fold. Some of the living animals, of Obeliseus at 
least, must have -a short produced siphon and turned upwards, otherwise it would 
be impossible that such a distinct ridge with insinuated striro of growth coul^ bo 
farmed at the anterior termination of the last whorl, as can generally very dis¬ 
tinctly be observed in Obeliseus, and in Fyramidella very often also. On this 
account, supported by the well developed anterior canal in the fossil Nerinece (and 
thus allowing a conclusion as to a relatively greater development of the sipho), wo 
think it advisable to retain this family in the Siphonostomata, as long as this latter 
tribe of Ctenobeanchia cannot easily bo replaced by some better arrangement. 

It is trae that the genera Odostomia, Turbonilla, and others can in no way bo 
sufficiently characterized as Siphonostomata, but according to what is known 
about the animals of all the different genera, they appear to bo so thoroughly 
.identical, that it is impossible to keep them separate. There is, as I have already 
mentioned, some kind of disharmony and evident insufficiency in every systematical 
attempt. 
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Pictet offered some able remarks on the FYRAmDSLLmjE in his Mat. p, 1. Pal. 
Suisse, 3me. ser., p. 214, and still more Deshayes in his recent edition of the Paris • 
fossils, Vol. II, p. 627. Both are disposed to retain the family as it had been 
delineated by Gray in his Guide of 1867, p. 67. Forbes and Hanley say very properly 
of this family rather as appertaining to past ages than the present epoch.” (Hist. 
Brit. Moll. Vol. Ill, p. 217.) Deshayes (loc. cit. VoL II, p. 529) remarks also that 
the extensive genus Nerinea ought to form a distinct family from the Ptramidellidjs, 
with which we cannot agree for a moment. The shells of the largest number of 
Nerhieee are not only totally alike to those of Pyramidella and Obeliscmf but it 
will be and is indeed, almost impossible to separate exteriorly some Nerinea &om 
Oheliacm. 

The last Monograph of Fyramidella by L. Eeeve (Conch. Icon., pt. 250 and 251, 
1865) contains the descriptions of 46 species, but some of them belong to Synwla, 
MonoptygmOf and others. Perhaps there are scarcely more than 3f0 which may 
be retained as Obeliscm and Tyramidella. 

The tertiary species scarcely amount to 20, of which more than half are eocene. 
Deshayes described lately eight; Morris indicates three from the English eocene, and 
a few arc noted from America. Scarcely a single species of the group of shells, 
known as Nerinea, has been reported from tertiary beds. 

Before we enter upon the cretaceous fauna, it will be probably useful to give 
first a short review of the genera wliich belong to the family Ptramidullidje, and 
we begin, thus, first, with living forms.* , 

1. Pyramidella, Lamarck, 1796.—Shell turreted, conical or ovate; whorls 
transversaUy ribbOd; columella usually solid, with three oblique plaits, the posterior 
of which is the largest; outer lip generally thickened externally, smooth internally; 
aperture anteriorly effuse and obsoletely notched. 

There have been up to the present only eight or nine species described—^all from 
the eastern seas,—but several new species have been discovered since by A. Adams. 

2. Obelisom, Humphrey, 1797.—Shell turreted, elougated; whorls smooth and 
polished; columella usually hollowed out, with two or more oblique plaits; outer lip 
internally often striated, and with remaining internal varices at some distances; the 
margin sharpened or somewhat expanded; aperture in front distinctly produced into 
a short canal and often notched at its termination. The living species of Obeliacns, 
which amount to 20 or 21 only, are also chiefly inhabitants of the eastern seas, 
although a few are knoum from the West Indies. 

• 

* I have published some provisional notes on the genus Nerinea in the Sitzungsb. d. Akademie, 'Wien, 
Vol. LII, 186S (Revision d. Oastropoden, etc., p. 24), and I have since been anxiously looking for a collection of 
fossil Gastropoda, which was ordered from Europe for our Museum. Unfortunately the lamented death of 
Mr. L. Bssmann in Paris caused a delay in the despatch of this collection, and we shall have to wait now a little 
lunger, until some of the desirable oompansons and examination of fossils can be carried out. On this accQuflt. 
1 would not like to go farther into the examination of the Nerinea, than to point out a few generic types by a^ 
reforenoo to already well known fossils. It would not be advisable in every case to propose names for them; 
a ddicate question of this kind ought not to be settled upon mere figures of mostly incomplete specimens. 
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These two genera are usually treated by conchologists under the more general 
^ name of Fyramidella, and under tliis name there have been a few cretaceous species 
noticed. Strictly speaking, there is, however, from cretaceous beds not a single 
species known which corresponds exactly with the living and tertiary species of 
Pyramidella* or Obcliscm, unless it be the Pyramidella <eqtiiplicata, which name 
has been proposed by Deshayes for a species figured by Walch in the “ Naturforscher,” 
Halle, 1774, Vol. I, p. 204, PL III, Pig. 3, a publication to wliich I am for the 
present unable to refer. 

3. Monoptygfua, Lea, 1833 (H. and A. Adams’ Gen. I, p. 234).. 

3, a. Menestho, Moller, 1842.—Tliis sub-genus quoted by H. and A. Adams 
(ibid.) is subsequently acknowledged by A. Adams as a good genus, although it 
hardly appears to be sufficiently characterized (Ann. Mag. Nat. Hist. 1861, ser. 3, 
Vol. VII, p. 29G). 

3, b. Odostomia, Plcm., 1848 (H. and A. Adams’ Gen. I, p. 232) includes the 
species with somewhat shorter spire and inflated last volution; the surface is smooth 
and polished in typical forms. 

3, c. Syrtiola, Adams, 1800 (Proceed. Zool. Soc. Lond., 1802, p. 233); shell 
subulate, iurreied, polished, tcJtorls smooth, plam; aperture oblong ; inner lip loith an 
oblique fold in the middle; outer lip sharp. The anteriorly ovate aperture and the 
presence of only one fold on the inner lip distinguished this genus from Obeliscus, 
to which it is otherwise a closely allied foAa. 

3, d .' Styloqilygma, Adams, 1802 (Proc. Zool. Soc. Lond., 1802, p. 235) tionlains 
a 4iumbcr of species of Syrnola, which arc inflated about the middle of the spire, 
somewhat of the shape of a Pupa, Clawsilia or Colina; the whorls are smooth 
or slightly ribbed. 

3, e. Chrysalida, Carpenter, 1858 (H. and A. Adams’ Gen. II, p. 022) are also 
pupiform shells, with usually a cancellated surface and one columellar plait; aperture 
contracted, peristome continuous. 

3, /. Anmthis, A. Adams 1801 (Ann. mag. nat. Hist. VIII, p. 303), is another 
form with one posterior fold. 

4. Elusa, Adams, 1861 (Ann. Mag. Nat. Hist., 1861, 3rd, ser. Vol. VII, 

’ p. 297, and Proc. Zool. Soc. Lond., 1802, p. 237). Mr. A. Adams has proposed 

this name for tho elongated, turreted species of 2V.rtai«» with transversaUy 
plicated whorls and one columellar fold; it appears advisable to retain this 
genus. 

* Schafliseutl (Letl ea (Jeog. Siid-Bayems, 1863, p. 387, PI. LXXIV, Fig. 3) notices a PyramideUa tomatilig, 
D’Orb., akliough 1 am unable to find the reference. I would not be surprised if tho author wished to 
designate Aetceon tomatUis, Montf. and confounded both names, as in the case of Acttem Vibrayeana, D’Orb., 
which ho evidently quotes on the next page iis “ Actoecmdla Vilrayam., D'Orb.” The species above refeiTed 
to isjquo^ from the same beds as Pyram. earudiculata, D'Orb., and would be therefore a cretaceous fossil, but 
I«un u&aid the one determination is quite as little to be depended on us the other. 

2 w 
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5. Tiirhonilla^* Leach, 1826 ( ? 1819) (H. and A. Adams’ Gen. I, 230).—It is 
known that, when Risso first introduced the name Turhonilla of Loach, he described 
under it species with and without a columellar fold. Several conchologists,. and 
among them Deshayes in his last edition of the Paris fossils, retain the genus in the 
same sense as Risso, others have proposed distinctions in various ways. The name 
Turhonilla was (ionsequcntly applied to species with a fold, while others without the 
same have been referred to Chenmiizia of D’Orbigny. Again, the names Turhonilla " 
and Chemnitzia were considered as identical by Gray, Deshayes and others and this 
once admit ted, another time the otlicr name is allowed to have priority. In many 
works on recent conohology the name Turhonilla was reserved for the non-plicated 
species only, and the confusion would be probably cleared up in the easiest way, if 
the genus was retained in the sense as introduced by H. and A. Adams in their 
Genera. Chemuilzia as subsequently commented on by D’Orbigny (in his Pal. fran 9 . 
terr. jur.) must be kept thoroughly distinct. The name was founded first upon a pli¬ 
cated Turhonilla, for whidi A. Adams proposes now the name Mum ; there is tln^re- 
fore, strictly speaking, no reason whatever to legard Turhonilla and Chemnilzia as 
identical. Wc shaU speak subsequently of the latter genus in the family Eulimidm. 

6. Enlimella, Porbes, 181G (II. and A. Adams, G(‘n. I, p. 233).—^According to 
the account given of the animal, this genus, like Turhonilla, itself, cannot be excluded 
from the family TyuamidullidjE. The whorls have in fact the typical squarish 
shape, witl) flattened, not producjod basis, as is invariably the case in Chemnilzia. 

6ff. ('AciculitM),i Deshayes, 1861 (Paris foss., 2nd edit., Vol, IT, p. 530). By 
this name have been called a few eocene species which dilfcr from EuUmclla by. a 
greater convexity and perhaps a larger number of whorls. The (Adculina) 
cmarginala, Dcsli. (loc. cit. p. 633, PI. XXV, Pigs. 25—27, not 26—28) is a Clullia, 
and the othei* species may be regarded as transitional forms to those smooth species 
of the CEUiTiiiorsiUAi, wdiicdi 11. and A. Adams cialled Alaha. 

Of all these generic forms noted under numbers 3—6 not a single species has 
yet been fully ascertained to occur in cretaceous strata, although a large number of 
species are known from the eocene and neogcnc beds. It i.s, however, very probable 
that when more attention has been paid to those little shells, they will not bo found 
wanting in the mozozoic formations. The only cretaceous species of Odostomia 
will be described subsequently from our South Indian cretaceous deposits. The cre¬ 
taceous Turhonilla), described by Conrad (Journ. Acad. Nat. Sc. Pliil. iv) are referred 
by Gabb in his ‘ Synopsis of creta(5eous fossils’ to Chemnilzia, which appears in 
general correct, but a few species like Turh. Spillmani arc undoubtedly more allied 
to Turhonilla than to Chemnilzia. * 

• Dunkeria, Carpenter, IfWS (H. and A. Adams’ Gen. II, p. 622) has been proposed as a snh-gcniiB for cer¬ 
tain forms of TurboniUa with tumid and cancellated whorh, hut it is considered hy A. Adams as more allied to 
Aclix and we shall notice it, therefore, in the Evtjmid.h. The species are mostly from Mazatlan. ^ 

t This name has been already, in 1853, used hy H. and A. Adams (vide Gen. 1, p. 121) as a sab-gcauB of 
Kaasa. • 
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7. Nov. gen.— Fyramidella involuta, Miillcr (Potref. Aacli. Kreidefonn. II, 
1851, p. 9, PI. Ill, Pig. 10) is rightly quoted by Pictet as a doubtful species. The 
author says that it is based upon a complete specimen, although the figure does not 
show this. I am not acquainted with any Pi/ramidella or Ohclisem which have the 
spiral striation or rather ribbing so distinct as this species, and if it really belongs 
to this family—for Dr. Miillcr does not mention any columellar plaits—it could in 
conjunction with two species, described by D’Orhigny as Nerinm Marrotianot 
and perigordina (Pal, fran 9 . cret. II, PI. 163 bis.), probably he conveniently 
separated into a distinct genus. A closely related form .among living shells 
would he perhaps Fontigiella, Reeve, which has, however, a distinct rociuwcd canal 
and a somewhat expanded outer lip, for which reason it has been transferred to the 
CEitiTiiiiDJE. The forms called by A. Adams Seila arc also spirally striated, but 
have no columeUar plaits, and have been therefore placed in the CEiin’JiroPfiTD^. 

8. Itieria .—^Mathcron proposed (Bull. Soc. Gcol. XtlT, p. 193) this genus for a 
species subsequently described and figured by D’Orbigny as Ncrinea Cahauclkma 
(Pal. franc, terr. jur. IJ, p. 99, PI. 255, Pig. 4, and PI. 25(5), and I believe the 
genus ought to be restricted to forms like tliis species only. The characteristics 
can be put thus:— 

Shell ovalely elongated, with longer or shorter miheouicnl spiee; last volution mate 
or cylindrical, anteriorly convex and posteriorly partly enretoping the precious 
whorU; aperture prolonged, narrowly eofliprcssed, or ovoid icilh folds on the inner 
lip, ami usually one fold about the middle portion of the outer lip, anteriorly with a 
narrow and stighlly prolonged can*al, producing a sharp edge on the termination 
of the hollow colmnclla, and being continuous and diMinclly traceable on the basis 
of the last vohdion. 

The surface of these shells is usually smooth or transversally ribbed. The 
columella, which appears to be invariably hollowed out, is usually provided wdth 
only two folds and the outer lip with one, although the latter s(^ems to be often pre¬ 
sent only during a certain stage of life. We may quote a few of the principal spcicies, 
to wdiich we would r(?strict Mathcron’s name; Itieria (Nerinea) Gahaneliana, 
Moreaua, fusiformis, Clymene, pupoides and Mosve, described by D’Orbigny in Pal. 
fran 5 . terr. jur. II; Her. tm'mttella, Buvignicr; ])crhaps th(j Ner. Staszyeii, Zeu- 
schner, sp. (Sitzungsb. Akad. Wien, 1855, Vol. XVI, p. 350); farther the cretaceous 
species, Nerinea cyalhus, Meriaui, rostrata, Pictet et Campichc in Mater, p. L, Pal. 
Suisse, scr. Ill; Ner. Bauga, D’Orb; Itieria abbreviate, Phil. sp. (Sitz. Akad. 
Wien, LII, 1865 ; Revision of the Gosau Gastropoda, p. 41) and some others. 

The principal differences of this genus from Nerinea lie in the ovate form of 
the last volution and in the form of the anterior termination of the aperture. 
These two characters agree perfectly with Obeliscus, and if there were numerous 
short small folds on the inner side of the outer lip, as they arc usually exhibited 
* in the living there Avould be absolutely no possibility of distiuguislung 

these fossil species from the last named genus. 
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I am not aware wlictlier tlie forms, which I have quoted as liknai possess a 
sutural band like Nerinea proper; none of the figures show it distinctly. I am 
quite at a loss for the present where to place the two Jurassic species, Nerinea 
Muudelslohii Bronn, and N, gradaiay D’Orb. If they do not, however, possess a sutu¬ 
ral band, I do not think that they can be rightly excluded from the genus Ilierm. 
Matheron instituted his genus, as I have already mentioned, only for the oiie species, 
Ncr. Cahanetiam ; but if we compare with this, for instance, the Ner. pttpoides, 
it becomes evident that there is apparently no other important distinction between 
those two, than that the latter has one additional plait on the inner lip. Wo know, 
however, from species like lUeria ahhreviaia and others that this second fold is like 
the one on the outer lip, sometimes present, and in other cases wanting. In some 
other species there seem to be thi*ee plaits present, as in typical Oheliscns ; we can¬ 
not therefore give the existence and number of these plaits an absolute generic 
value, although they always may help us in characterizing species. 

A second character, to which M. Matheron has drawn attention, is the abbre¬ 
viation of the spire. This appears to me of far less importance. I have had a good 
deal of experience in collecting large suites of Nerinece and Actaconella’., and my im¬ 
pression is, that both these genera were principally inhabitants of shallow beacihes 
between high and low water-mark, and that they often lived on stony ground or on 
coral reefs as the recent Oheliscm usually do. It is not often the case that a shell, 
which is to a great extent almost involute* in the fii’st stage of growth, becomes 
afterwards merely turreted, and this appanmtly iurreted form is only produced by 
an erosion of the posterior margins of each 'whorl. Much more frequently it 
happens that the spire of the large shell is more or less eroded on the stony 
ground on which it lived, or before it had been finally imheddt^d in the rock. In 
some specimens this occurs probably during the young state of age, in others later, 
and again in some, which live in favorable and sheltered places, perhaps never, 
or to a much smaller degree. I do not know whether I am quite correct in 
these statements, but they have been derived from actual and practical observa¬ 
tions. I may refer here to a few figures of Itieria ahh'evhta in the ‘ Jahrbuch Gcol. 
Rcichs-Anstalt’, Wien, Vol. XIII, page 48, which species and the few described by 
Pictet are the only cretaceous forms apparently belonging to Itieria proper. 

All these observations induce us to extend Matheron’s name to forms with a coni- 
(tal or even turreted spire. It is due to Pictet and Campiche, that they have again intro¬ 
duced the name Itkria into the literature of fossil MoUusca, for D’Orbigny seems to 
ignore the genus altogether when speaking of his Ner. Cahanetiam^ although it was 
certainly not unknown to him when* he claimed the priority of his Actceon. The 
authors of the Materiaux pour la Paldontologie Suisse, 3rae. ser., add to Matheron’s 
species two other somewhat different forms, which wc would be rather inclined to 
separate under the following designation of 
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9. —Itrmiat Stoliczka, 1867. 

Testa ovata, sea conica, spira plus minusve elevata aut ahbreviata; ultimo 
anfractu maxima, injlato; apertura laieraliter multo angustata, cmtice canaliculata, 
postice acuminata ; columella solida, tortuosa, tmi- seu hi-plicata ; (Idbro intus eden- 
tulo; superficie testce lavigataj. 

We deduce flicse somewhat incomplete characteristics from the five species 
which are at present known, namely,— 

1. Urmia (Pyramidella) canaliculata, D'Orb., Pal. Fran§. terr. cret. II, p. 104, PI. 104, 

Figs. 8—0. 

2. ,, fPyramidella) carinata, Eeuss, Buhm. Kreidef, IT, 1847, p. 110, PI. XLIV, 

Figs. 6 and 7). (Pyr.) snheariuala, D^Orb., Pi’od. vol. II, p. 191. 

3. „ (lllctia) truncafa, Piet, et Camp. Mat. p. 1, Pal. Suiss. 3me. ser., p. 218* 

PI. LXIIT, Figs. 1—4. 

4. „ (Ilieria) umbonala, Piet, et Camp. ibid. p. 220, PI. LXITI, Fig. 5. 

a. ,, globoides, Stol., a new species, described in the following pages, and figured 

PI. XIV, Fig. 1. 

We unite also under the name Itruvia forms, which differ considcrahly in 
the height of the spire; this being in the two first named species produced, and 
almost turreted, in It. globoides short, and in the two described by Pictet scarcely 
elevated at all. These are thorelbrc exactly similar changes, to those wc have already 
noticed in Ilieria. The reason, however, that we have separated the above named 
forms from Ilieria lies principally in, the formation of the columella and that of 
the anterior t^anal. 'fho columella is always solid, twisted, and causes the pre¬ 
sence of a short produced and slightly recurved anterior canal on the aperture, 
while in Ilieria the aperture is itself more produced, without forming a regular 
canal. Certainly this must be connected with some distinctions in the animals. The 
differences are, I am well aware, not absolutely sharp, just as they are not in searcely 
any other genera, and transitions could or may be in time traced; but the distinc¬ 
tions are in any case quite as truly serviceable as those proposed between Pyrami- 
della and Obcliscus, perhaps even still greater. 

In Itruvia truncata, Piet, and Camp., two columellar plaits arc known; all the 
other four species have only one plait, and in all cases they arc placed anteriorly 
and are thus strictly columellar. No folds have been as yet observed on the outer 
lip in any of the five species, wliich all present a smooth surface on the exterior of 
the shell. The ventricose form of the last volution and the presence of a distinct 
canal are equally important distinctions between Itruvia and Syrnola, 

10. Herinea, Dcfrance, 1826. 

Testa turrita, perlonga, anfractihus mmeromsimis, plus mmtisve applanatis 
cojnposita; ultimo ad peripheriami basalem angulato, antice abrupte terminanti; 
'apertura angulari, antice suh-canaliculata ; columella plerwnque solida; (— ? inter- 
divm excavata) labio seepe tri-, lahro intus hi-plicato-, ejusque peristemate S-foi'mi 
sinuato; in anfractihus omninis fascia distincta, lineis minutissimis insinuatis omata, 
postice infra suturam posita est, 

2 V 
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With these characteristics we would restrict the name Nerinea to the much 
elongated and turreted shells, which have the last volution built in a perfectly sym¬ 
metrical way to all the other whorls, so as not to exceed them considerably in size 
and form. It is angulated at the basal periphery, and terminates abruptly in a short, 
anterior canal. Each whorl has below the suture a narrow band, formed' of solid 
shell-mass, on which, however, in cases of good preservation, tiril insinuated, lines 
of growth are traceable. This band, of which we shall always speak as the “ su¬ 
tural band,” recalls, according to D’Orbigny, the somewhat similar form in 
Pleurotomaria. I have never had an opportunity of observing any Nerinea with 
perfectly preserved aperture, and cannot therefore say whether there is a posterior 
emargination present or not; if it is, as no doubt would appear very probable, it can bo 
only small, for I did not observe it in nearly perfect specimens of Ner. BueJd and 
nobilis. I have also not been able to get very distinct sections of the shell, but it seems 
to mo that the shell-mass which constitutes this sutural band is rather more in con¬ 
nection with the thickening of the inner than with that of the outer lip. lielow the 
suture the striae of growth arc always curved in an S-form, depending upon a simi¬ 
lar curve of the margin of the outer lip. 

There arc usually three or four folds present on the inner and two on the outer 
lip. Of the former, two arc, strictly speaking, placed on the columella, the anterior 
stronger than the posterior, and two in a nirailar position on the inner lip, whicli 
forms the top of the angular aperture. I have consequently emailed them in my for¬ 
mer notes on Nerinea the top-folds {vide Sitzungsb. Akad. Wien, 18G5, LII, Revi¬ 
sion etc. p. 25); they might perhaps be bettor called posterior folds. But it is 
Scarcely necessary to make always these subordinate verbal distinctions, unless a 
special importance is attached to them. If ligures of specimens be not given, 
lengthened descriptions and explanations cannot be avoided. Of the two colurnellar 
plaits the posterior is, although nearly always smaller, generally present, but it dis¬ 
appears often sooner towards the aperture, than the other plaits. Still in process 
of growth all the plaits in the interior of the whorls become usually thicker and 
often fill up the space perfectly. In consequence of this the uppermost whorls be¬ 
come often easily corroded, having been placed out of connection with the organism 
of the animal. 

The columcUa is usually solid or only fissured on the last whorl; seldom it is 
hollowed out in its entire length as in the Jurassic Nerinea grandis and dilatata^ 
D’Orb., but it is always distinctly twisted. 

10 a. By far the larger number of the Nerineee with a hoUow columella 
aj« cretaceous; they are mostly smooth sheUs, with angular whorls contracted in 
the middle, and three plaits in the aperture, one colurnellar, one posterior plait, and 
one on the outer lip. It is possible that in these forms another small group of 
Nerinem may be distinguished, but I am quite unable to come to any certain con-* 
elusion, as I have nothing but mere figures to compare, and these refer often to 
easts of shells only. The doubtful Pyramidellasagittata, Sharpe, (Quar. Jour. Geol* 
Soc. \1,1850, p’ 193, PI. XX, Pig. 8) belongs evidently to this group. 
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10 h. One of tho oldest forms of Nermem is the N. prisca. Homes (Donksch. 
Akad. Wien 1866, XII, part II, p. 27, PI. I, Fig. 4) from the Alpine Trias of Lower- 
Styrja. It must, however, he remarked that the columella and the disposition of 
the folds differs remarkably from tho typical Nerimce^ as above characterized 
It has also no plait on the outer lip, and if the columella was straight, there may 
have Iseen on the aperture itself only some cmargination (if any) like a notch, 
notch similar to what is to be found in Bullia and other BiwcirnDM. In such 
a case I rather believe it more correct that the species ought to be gcnerically 
separated. 

I do not know whether any of the six species of NerinecCy described by Stoppani 
from the upper Trias (vide Pal. Lomb. scr. I, Petrificutions d’Esino, 1858-00, 
p. 35-37) belong at all to this group of shells. None of them has colunicllar folds 
like other Ncritteic^ and some of the si)ecies look much more like Chemnilzia, 
Holopellay etc. There arc scarcely any species of Ncrhieoc known from the Lias, 
but typical forms occur already in the lowest beds of the Dogger; they are most 
abundant in the Malm or Upper Jura, and decrease gradually in the cretaceous 
period. Pic^tet and Camphihe (Mat. p. 1. Pal. Suisse, ser. Ill) enumerate nearly 80 
species of Nerinea from the cretaceous beds. Tluj North of Europe and America 
are remarkably poorly represented, and by far the largest number is known from 
the Alps and the Mediterranean cmde. ,It would appe^ir, that they were all chiefly 
inhabitants of southern regions, equally as the living PysAMiDELLiD^E are. We 
^hall notice three species, all belonging to the Ootatoor group of the Tricliinopoly 
cretaceous deposits. Ner. incavala, Broun, is identical with the European species; 
Ner. Blanfordiam is new, and a third species remains uncertain for the present as 
to its characters. 

Of tertiary species two have, I think, been noticed, the Ner. supracretacea, 
Bellardi, (Mem. Soc. Gdol. France, scr. II, vol. IV, p. 209, PI. XII, Fig. 6) from 
the nummulitic beds near Nice, and the Ner. serapidis, Bellardi (Bull. Soc. Geol. 
France, ser. II, tol. VIII, p. 201) from nummulitic beds of Egypt. Of the latter 
I have not been able to procure more than the mere name, but the first has, judging 
from the figured section, aU the appearance of a true Neriuea. It is evident that 
tho specimens had all tho shell surfatie worn off, and that consequently the plication 
on the outer lip is not marked. It would not bo very surprising if the specimen had 
got into the nummulitic beds from some adjacent cretaceous strata. 

11. Criptoplocus. Pictet, ct Campiche (Mater, p. 1. Pal, Suisse, 3mo. scr. p. 257). 

Cryp. testa conica sen pyramidally anfractibrn minierosis composita, late vnibili- 
cata; .apertura qiiadrangulariy antke snb-effusay postice unipUmta; labro edentulo. 

The larger number of species belonging to this genus arc smooth, except the 
Cryptqplocm moniliferus, D’Orb., sp., wliicli as regards ornamentation ccrbiinly 
very closely resembles the Nerineee. None of the species are known to have a sutural 
’band, but so far as the shell has been observed in. good preservation, it exhibits 
similarly curved striae of growth, as invariably occur in Ncrinece. The aperture is 
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an^ai', and so far as can be seen from the direction of the striae very slightly 
produced in front. There is a true umbilicus present, and the inner lip is reduced 
to a small posterior portion attached to the previous volution and provided with a 
single fold. Such great differences as these in the formation of the shell certainly 
necessitate the proposition of a new genus, as has been done by Pictet and Cam- 
piche; the authors equally express their opinion as to the relation of this ‘genus 
with Nerinete. 

The present known species of Cryptoplocus are the following ; — 


C. depressus, Voltz. (Bronns’ Jahrb, 183G, p. 649, PI. VI, Pig. 17), Peters, in his able paper on 
the Nerinea of the upper Jura (Sitzungsb. Akad. Wien, 1855, vol. XVI, p. 362), draws attention 
to the discrepancy between Bronns' figure and description, and that of D'Orbigny, described 
under the same name and figiue (PI. 259) as Ner. miiMlicaia (? Voltz.) D'Orbigny. If we had to 
.judge from mere figures, certainly the convexity of the whorls in the latter and the difference in 
form and position of the fold would indicate another species, which could remain, 

1 a, under the name Crpp. nmbilicakis, although it would not be very characteristic. I do 
not think, however, that Bronn's figure is quite so safe as to guarantee this alteration. All these 
shells, as I have already noticed, erode very much even during life-time, and convex as well as 
concave whorls of Nerincai appear often as quite flat. 

1 1. Zicten figures (Petrf. Wurtbg. 1830, p. 48, PI. XXXVI, Fig. 3) a species from the coral- 
rag of Natthcim as Nerinea terelra. It is evidently a true Cryptoploeus allied in form, but much 
thinner than any known specimens of C. depressus {the whorls are slightly concave, and the sutural 
angle about 16 degrees. 

1 c. Goldfuss (Petref. Germ. Ill, p. 40, PI, 175,‘Fig. 7) figures another very similar form, 
as N. mhpyr'amidalu, Miinst, which agrees very much with the original N. depressa of Voltz. Tlie 
Nerin. depressa, Voltz of Zeuschuer (in Haidingcr's Abhandlg, 1850, Ill, p. 137, PI. XVI) could 
probably be added to this scries, but it differs markedly from the others by its sutural swellings. 

Queustedt (J ura p. 7 65) is of opinion that most of these forms arc identical, and he may be 
eoiTect in this. For comparison only I had taken the proportions of the height to the diametral 
width of one whorl in the different forms, which had been figured, and they arrange themselves 
thus— 


Ner. terebra in Zicten ... ... height 

„ depressa of Bronn ... ... „ 

„ I, of ZeuBchnor, Fig. 2 ... „ 

>» .1 39 Fig, 1 ,, 

„ mihilimta, in D’Orbigny „ 

„ mbpijratnidalis in Goldfuss ... „ 


width (consd. as I'OO) = 0 47 
« „ = 039 


If 

If 


= 0-38 
= 0-35 


= 0-35 


ff 


= 0-34 


With respect to these measurements we could justly separate at least two forms, the Cryp. 
krehra, Schiibl. sp. and the other four under, the name of Cryp. depressa, Voltz. sp., but as other¬ 
wise no well preserved specimens of all these forms, which have been referred to, are as yet known, 
or have not at least been examined, it would perhaps not be advisable to fix these specific alter¬ 
ations at present. 

2. Cryptopheus pyramidalis, Miinst sp. {Nerinea id. in Goldf. Petr. Germ. Ill, p. 45, PI. 176^ 
Fig. 11; and Peters, in Sitz. Akad. Wien, 1855, XVI, p. 861, PL IV, Figs. 1—8). Pr. Peters,, 
iudentifics with this species Zeuschner's N. depressa, but the proportions of whorls ip the latter 
species, and of cowse of the animals respectively, agree rather with the Ner. dqiressa. 
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These proportions are as follows 

Ciijp. pyramidalia, Ner. in Goldfnss. height : diametral width of a whorl (consd. as I'OO) = 0‘2S 
w » » .1 Peter’s Fig. 1 „ „ „ „ 0-2K 

» )i » f) ,1 Fig. .3 „ „ „ „ 0-!* 

This shows clearly the difference between the measurements of Zeuschner’s figures, (pioteJ 
above.^ Tlic j)rescnt S 2 )ecics had been first referred by Munster to the cretaceous dejiosits of tlie 
Gosau; its true Jurassic position was, however, afterwards recognised through Dr. Peter^s 
researches. 

3. Cryplophcm coniciis, Stoliezba, 1807 (Nerinea mhpyram'idalls, in D’Orbigny’s Pal. franc, 
terr. jur. IT, PI. 27!)). There can be no question as to the distinction of this 6j)ecies from Miin.ster^s 
C'. sufjpyramidalis and Peters very properly remarks, that he is astonished how D’Orbigny could 
identify both. Quensk'dt also says that he never met among sj)ccimcns of N. depreua and mihpiy- 
ramidalis any such form as had been figured by D’Orbiguy. 

Height : diametral width (consd. as ld)0) of one whorl according to D’Orbigny’s figure... O’lS) 

Crelaceons ; 

■1'. Crypt, hrevis, D’Orb. sp. Pal. franj. terr. cret. II. p. 92, PI. 1(52, Figs. 3 and 4. 

5. ,, Monitifer, D^Orb. sp., ibid. p. 95, PI. 103, Figs. 1—6. 

0. ,, Banda-Crnc'is, Piet, ct Camj). Mat. p. 1. Pal. Suisse, 3me. ser., p. 200, PI. 69, Fig. 0. 

7. „ annulalm, Sliarpe, sp. Quar. Jour. Geol. Soe. Lond. 1850, VI, p. 112, PI. XII1, Fig. I. 

'I’he whorls of this last named species are somewhat conc-ave ; Sharpe says, however, distinctly 
“ ojic I'old in the interior, on (he hqi of the Avhojil, curving outwards.’’ 

AA’’*! (raiinot conclude these notes ou Cryptojflocus witlioiit referring to a few 
verv similar forms. • 

riettc dcseidbed in the XIT. volume of the Bifll. Soc. Gcol. de France, 2(1. 
ser. j). 1111, PI. XXXI, Figs. 5-8, a Neriuea palella^ \vhu;h agrees in the fomi of 
the sludl perfectly with Cri/ptoplociis, hut has one fold (tooth ?) on the outer lip. 

D’Orbigny (Pal. frany. teiT. jur. II, PI. 305, Figs. G-D) figured a Trochus mono^ 
pliens, which is transfeiTcd by Fug. Deslongchanips to Niso (vide Bidl. Soc. Linn. 
Norm. V, p. 125, PI. XI, Fig. 3). Certainly the species is not a Trochus, but I do 
not tliiiik it can' be left in the same gemus Avith typical .species of liiso, for it 
has one distinct and strong fold on the columcllar portion of tJic inner li[). Wc 
could quote several other examples, but it Avill sullieo here to sIioav that th(’re nre^ 
fossil forms of shells, which agree in every respect udth Cnjptoplocm, but some of 
which have one fold on the outer lij) and some on the (!olmuclla. Ought these 
forms to be separated as distinct genei’a, or ought the chai*act(U'istics of Cryptoplocas 
to b(; extended to include thc^m by allowing a change in the place oi‘ the fold ? This 
is a point which cannot be properly decided without a close comparison of respect¬ 
ive well preserA'cd shells, and without knowing the physiological and morphological 
importance of that fold in at least one closely allied genus. Wc need scarcely 
remark that Cryploplocus has its nearest ally, as to the form of the shell, in Niso, 
and if some species (as, for instance, C. monilifer) did not exhibit a structure 
'of the shell so remarkably similar to that of iV(?W«<?a.and others, we could place it 
among the Eulimwas ; or perhaps more correctly place Niso and the allieA genera 
here, instead of in the last named family. This only shows the close relationship 

2 Y 
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of the BuLimnM with the Ptramjdellibm, and our separation may be justly 
considered a forcible one. There is some drawback to every attempt at classifi¬ 
cation ; nothing will fit properly in the frame we try to make for nature I 

Several propositions have been previously made as to the division of the 
into several genera, but wo arc certain that none based upon ^ a ^ngle 
character, like that of Sharpe on the number of folds, can be successful. We do 
not pretend that w'c have obtained success with our present proposition, but wo 
trust it will 1)0 found a step further on towards the solution of the problem. We 
believe that only a division, which is based upon the total form of the shell, hut 
which must at the same time pay strict attention to all the other characters, as, 
for instance, the number and position of folds, length of the anterior canal, 
ornamentation, etc., can finally succeed. 

XLIII. ODOSTOMIA, Fleming, 1848. 

(Vide p. 17J5.) 

1.—OnosTOMiA ANTIQUA, StoUczka, PL XXI, Pig. 6. 

Odost. testa conica, solidula, spira actminaia; anfracUbtis 5—0, Icevigaiis 
alqtie poUtis, convexiiiscuUs, regnlariter crescentibus ; ultimo subinflato, adperiphe- 
Ham rotimdato ; basi in aduUis spemumilus spiraliter sulcata ; apertura ovata, plica 
colnmellaH sub-antica, oblique toria. 

Spiral augle 45°—50°; sntural angle 0"—8°. 

The slightly convex and regularly increasing volutions appear to be specially* 
characteristic lor this cretaceous form. Young specimens are perfectly smooth; 
more fully grown have the basis of the last whorl spirally sulcatcd. The number of 
whorls of the species is somewhat larger than in many other Odosimnioi and may 
be said to form a transition to Syrnola, which is, however, stiR more elongated and 
more like Obelisens. 

Locality .—Garudamungalum, in a blucish calcareous sandstone; rare. 

Formation. —Trichinopoly group. 

XLIV. ITRUVIA, Stolicslca, 18G7. 

(Vide page 177.) 

1.— Itruvia globoides, StoUczka, PI. XIV, Pig. 1. 

//. testa omio couica, Icevigata, spira brevi; anfractibus gradatis; ultimo maximo, 
stihcylindrico ; apertura ovali, postice angustata ; columella antice vmplicata. 

Spiral angle 78"—82°. 

A smooth, .ovate shell, with a short spire composed of numerous volutions, 
which terminate abruptly at the suture. The last whorl is subcylindrical, witS 
slightly convex outer periphery, more than twice as high as the spire, and 
anleriorly abruptly contracted. The aperture is ovate, posteriorly narrower, and 
anteriorly with one columeUar fold. 
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Wlien tlio callosity of the inner lip has been removed, there appear on such 
imperfect specimens soi^e spiral strias or plaits, which have also been noticed by 
Prof. Pictet in It. trumata (loc. cit,, Fig. 46). Another point worthy of notice 
is, that the inner space of the whorls becomes posteriorly naiTowcr or perfectly 
filled up^ with shell-mass during the process of growth of the animal, and the 
consequent increase of whorls. This is the reason that the section of the aperture 
is so much smaller in imperfect specimens, than is the real aperture in perfect sheUs. 
Exactly the same thing can be very often observed in Aclaconclla (vide same Plate, 
Fig. 10). 

Locality. —Compampolliam in the Trichinopoly District; a rare shell. 

Formation. —^Arrialoor group. 

XLV. NEEINEA, Defranee, 1825. 

(Vide p. 177.) 

1. Nerinea incavata, Broun, PI. XIV, Fig. 2. 

IStSfi. Nerinca incavata, Broun, Talirl)., j). 553, PI. Yl, Fift- 22. 

184.3. N. incavata ct cincta, Munst. Golf. Potref. Germ. Ill, p. 45, PI. 177, Fij'. 1; and PI. 17G, Fij;. 12. 

1852. N. ciedm, Zekeli, Abhandlimgen der Geol. ReicliH-Anst. Wien, vol. I, pt. II, p. 3(). 

1853. N. eadem, Reuss, Sitzungsb. Akad. Yl^en, vol. XI, p. 891. 

18G5. N. incavata, Bronn; Stoliezka, ibid, vol. LII; Revision der Gosau-Giist., p. 31. 

• 

N. tesla siihcylindrica, i^erlonga; anfractibus rectangular thus, ad niediuni ex- 
cavatis, in junioribus ad siituram a)iJeriorem creniilalis, in adultioribm noauniiquain 
paiilo tumescent thus, keoigalis; fascia suturali nngusla; apertura angulala, sex 
pUcis inccqualibus inslriicta; diiahus in columella soUdapositis, duabns in labioposteriori 
atque duabus in labro; plica anteriori semper multo foriiorc quam posteriori ; canali 
bred, recurvo. 

Height of one whorl : its width (considered as l‘(Xl) ... ()-39 — 0'40. 

The shell begins its growth with an angle of from 15—20 degrees, .lifter some 
time, when the number of whorls increased to about 10—15, the angle decreases 
to 10 degrees, and still farther on the shell b(?comes almost cylindrical. The total 
number of whorls is in larger specimens 50—GO. All of them arc concave about tin; 
middle, and when young, the anterior margin along the suture is often crenulated; 
older specimens have the whorls quite smooth, only with S-form curved striie of 
growth, perceptible below the narrow sutural band. 

The aperture is rectangular with six folds, two respectively on the. solid colum¬ 
ella, the posterior portion of the inner lip and the outer bp; the anterior or lower 
fold IS in eacih case much stronger than the posterior or upper. In (sascs where the 
aperture is preserved, aU the folds, except the anterior columellar, are seen to have 
become obsolete. 

, This species was first described by Bronn, from Transylvanian specimens, of 
which some years ago Mr. Stur, of the Austrian Gcol. Institute, collected a very 
fine series. On account of these materials, I have pronounced Munster’s N. cincta 
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as identical with the previous species (vide Jahrb. Geol. Reichs-Anst. 1863, vol. XIII, 
p. 50). Miinster described his N. cincta from the Gosau, but I never met witii 
it, nor have I seen anywhere a specimen which had been collected in these Alpine 
cretaceous deposits, although there is no reason to assign, why it ought not to 
occur, for several of the fossils from Transylvania and the Alps are identical. The 
species has been lately found in the cretaceous deposits of Lowenburg iu Genjaany. 
Our South Indian specimens agree perfectly with those from Transylvania, which 
I had compared. 

In my paper, quoted above, I have also drawn attention to the similarity of 
N. Coninibrica, which had Ixicn described by Sharpe from Portugal. What 
Schafhmutl (Loth. Geog. Sud-Bayerns 1863, p. 389), PI. LXV d, Pig. 2) describes 
and figures as N. cinda, Miinst., along with most of the other d(^terrainations of 
this author, must first be a litthi better ascertaiiuid before it bo admitted. 

LocalU ^.—Prom a conglomeratic coarse sandstone of the ncighbourhootl of 
Parully in the Triehinopoly District; rare. 

Formation. —Got atoor group. 

2. NnniNTiA Blanfoiiduna, StoUcdcaf PI. XIV, Figs. 4-6. 

Ner. tesla turrila; unfractihus medio cxcavalis lavigalisqiie^ margine anteriuri 
semper tumescente alqne liibe'rcnlalo, poslcrioi'i ad fasciaui snlaratein hdvrdmn Ueci- 
gato, hilerdam sab-labcrculalo; colmnclia, labio atqne labro bipUcalis, plicis anlcriori- 
btis semper crassioribus; plica posteriori in labio seepje obsoleta. 

Sjn'ivil iiu!;]*; 20"—25°; sutural an{jlo .1°—5°. 

Height of ouc wLorl : its width (coiisidered as I'OO) ... 0‘30—0‘3(> 

The difference in the proportions of the whorl and the greater spiral angh' 
distinguish this species easily from the N. incavata, even when the preservation of 
the specimens is not very good. The sutural band is always very narrow, somtitimes 
scarcely traceable. The posterior margin of each whorl is cither smooth (vide Pig. 4, 
a very much worn specimen from a coral limestone), or, where the surface of the 
shell is better preserved, ornamented with large tubercles; the middle portion is 
concave and smooth (vide Pig. 5); the lower margin always somewhat enlarged and 
tubcrculatcd. The columella is solid, and has like the posterior portions of the inner 
and of the outer lip each two folds, the upper or posterior ones being in each case 
much thinner and becoming often obsolete near the aperture. 

This species resembles, as regards form and the changes in ornamentation, very 
much the Nerinca BncJiii, Kefst. sp. from the Alpine Gosau formation (vide Abhand. 
Geol. Reichs-Anst. Wien, 1852, Vol. I. pt. II, p. 31, and Sitzungsb. Akad. Wien, 
1805, Vol. LII, Revision, etc., p. 27). The European species dillers by its usually 
hollow columella, even or much less concave whorls, and in having above the anterioi; 

1 ubcrculatcd margin of each whorl a deeply impressed line, interrupted by the pro¬ 
longation of each tubercle. This latter character is additional for N. Buc/tii, and 
has not been, 1 believe, previously noticed. 
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Localities, —^W. N. W. of Moraviatoor; common in coral limestone (vide 
n. Blanford’s Report in Mem. Geol. Surv. India, Vol. IV, pt. I, p. 90), but rare in 
tbe conglomeratic sandstone near ParuUy in the Trichinopoly District. 

Formation. —Ootatoor group. 

3. Neeinea, sp.' PI. XIV, Pig. 7. 

Two cast specimens have been found of this species, one in the calcareous 
sandstones near Moraviatoor, and one in tlie limestones near Odium. It is remark¬ 
ably conical and short, not so cylindrical as other Nerinete. The section of the 
whorls exhibits two eolumcllar folds, and two on the outer lip, of which, however, 
rather exceptionally, each posterior one is almost stronger than the lower. The pos¬ 
terior portion of the inner lip has only one strong fold. Towards the aperture there 
arc on the anterior portion of the outer lip some distant impressions of three-toothed 
varices noticeable. By these varices the inner spaces of the aperture must have 
been made still narrower than would have resulted from the thickening of the other 
folds. No trace of the surface of the shell has been as yet found preserved. I am 
not acquainted with any exactly similar species, and my present object in figuring 
the incomplete spccumcn is only to draw attention to this interesting form. 

Formation. —Ootatoor group. 

• 

XIX. Family— CEBITUIOFSIDuF. 

{ritfi' Adams’ fiencra 1, p. 259; Gray’s Guide, 1857, p. 56.) 

When we compare the animals of this family with those of the Fysamidellida^. 
and the shells with those of tlui CjiniTJ/nv^ there could bo nobedter jdace assigned to 
it. Gray acknowledges the first relationship, but H. and A. Adams place the family 
altogether out of connection with any of these two. L. Reeve—Conch. Icon—says 
that, the shells of Cerithiopsis arc not to be ilistinguished from those of Cerilhiimi, and 
he does not consequently accept the first genus at all. This we certainly believe to be 
a little exaggeration. There ai*e many jjarticulars in the structure of the shell of 
Cerithiopsis to bo noticed which appear to be characteristic for it, although much 
dependence is scarcely to be placed upon the form of the shell in general. Where, 
however, such marked distinctions have been verified, as those whicdi arc known to 
exist between the animals of Cerithiopsis* and Cerithium, and where the respective 
shells are well known, it is certainly, at least with respect to these known species, 
not correct to disregard these distinctions, instead of being a little more patient and 
awaiting a more certain solution of those cases, which are as yet doubtful. The 
family may, therefore, be retained, but it ought to stand close to the Cmritmiid.e. 

, It will be easily understood if there are already such gi-cat difficulties experi- 
, cnced in the determination of the recent shells, that the determination of fossil species 
must be much more doubtful. That forms of Cerkhiopsis, resembling extremely 

* And the suh-goneric forms Alaba, Diala, Seila (Ami. Mug. Nat. Hist. 18G1, p. 131) and pniltnlily some others. 
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those of the recent Ccrithia, did exist in former times, even as far hack as the 
Jurassic period, can scarcely be questioned; but we require good materials before we 
can attempt to point out such slight differences, and even in such cases the fossil shells 
must always bo carefully compared with those of the living species as regards their 
structure. Only in this way can we arrive at something like a correct determination 
of these forms. 

Prom the cretaceous deposits merely a few North American species have been 
referred to Cerithiops’iSf like G. Mormuemia, Meek and Hayden (Proe. Acad. Nat. 
Sc. Phil. 1860, p. 186), and C. altemata, Gabb (Pal. Calif. 1864,1, p. 116), but 
neither of these species is known in such a sufficient state of preservation as to war¬ 
rant these determinations. Exteriorly they agree with other well known Cerithiopsia. 
We have ourselves put aside a fragment of an apparent Cerithiopsia from the Arrialoor , 
sandstones near Comarapolliam. It is a small sub-cylindrical species with convex 
whorls, spirally striated, and transversally obsoletely costulated. 

XX. Family—CEBITEIIBJE. 

(II. and A. Adams’ Gen. I, p. 283; CEnimuhji Gray’s Guide, 1857, p. 105.) 

The animals are characterized by a broadly produced annulatcd rostrum; 
usually long, subulate, tentacles with the eyes on bulgings or short pedicles at 
their outer base, and by a linear lingual nfembrane with seven scries of teeth, the 
central being single, hooked, and denticulated, the lateral decreasing in size towards 
the outer margins, and all of them multicuspid. * The mantle margin has a distinct* 
siphonal fold or a slit in front; the gills are composed of a single series of cylin¬ 
drical rigid plates. The foot is short, broad, and usually well adapted for sliding. 
Operculum always present, homy. 

The shell is turreted, generally with an elongated spire, and in the recent species 
covered mualty with a thin, or in the flmiatilc or hrackish species with rather a 
rough epidermis ; the aperture is generally channelled in front, or at least distinctly 
effuse: the outer lip often expanded, and externally varicose in adult specimens. 

Por many years past paleontologists have drawn attention to the close 
relationship which exists between the shells of the CuniTniioM and those of 
Fyeamioelliom, specially of Nerinea. Since the establishment of the Ceritriopsidm 
these relations obtained a still firmer basis in consequence of the great similarity 
of the animals of Cerithiopsia with those of Pyramidella, and, even as regards the 
usually prolonged form of the shell 4hc former genus appears to be closely con¬ 
nected with the latter. 

We have already, when speaking of the last two families, repeatedly referred to 
these relationships, and thus given expression to our views regarding the classifica¬ 
tion of the CEMTHJiDyE. The invariable existence of a distinct siphonal fold and 
even that of a short siphon, corresponding usually with a produced anterior canal 
on the aperture, entitles this family fully to the place which we assign it at the 
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end of the Siphonostomata, so long as this tribe of Mollusca is retained with 
any regard to systematic value. We cannot perceive for what reason such distinct¬ 
ly canaliculated shells ought to be summarily transferred to the Holostomata, 
and it seems to us that this error has been habitually introduced by a mistaken identi¬ 
fication of the former tribe with the signification of zoophaga, and that of the latter 
withjihe PHYTOPHAGA. If this latter classification be adopted, there must be several 
and very considerable changes effected in the arrangement as proposed at the 
present. There is not, however, very much importance to be attached to either of 
these divisions. 

H. and A. Adams proposed two sub-families, cERiimiN.^i and totamidina:, the 
latter of which would form a transition to the Melaniid^. It is usually stated, 
that this proposition was made on account of the paucispiral and oval, or multispiral 
and circular form of the operculum alone, but the mode of living of the species in 
both these divisions and the differences of the structure dependent upon it arc far 
more important, the first being marine, the latter brackish or fluviatilc inhabitants. 
The shells of the potamibin^. exhibit consequently many minor differences iu 
their structure, they have generally a shorter and less deeply channelled anterior 
termination, a thick epidermis, etc. We fully concur with many conchologists in 
the desirability of keeping up this distinction into two or perhaps, according to 
Gray, into three families, adding the tiuphoeinje. Instead of obliterating those 
results, which have been obtained after much tedious work, it would be more appro¬ 
priate to seek first for new facts, and to see whether these divisions could be 

' made more practicable for the palaeontologist. The same might be said with regard 
to the genera and sub-genera, which have been established by different authors. We 
restrict our remarks chiefly to the marine formi only. It is true that, so long as 
we are not in the possession of well preserved fossil materials, palaeontologists 
will adhere for many years to a general name, such as Cerithium^ but that mere 
name cannot continue to comprise all the great variety of forms. 

a. Sub-family — CERITHIIN^ {CerUMum, auelorum). 

There is not much known of palaeozoic forms of the ctcrituiinm, but the oldest 
secondary species exhibit a remarkably (dose relationship to Nerinea of the 
j^i'EAMiBELLiDM. Foi’ a number of these old Cerithia Piettc proposed the name 

I. FUmla, 1857 (Bull. Soc. G6ol. France, Vol. XIV, p. 556). The shells 
arc turreted, of moderate thickness, smooth or with short semi-obsolete transverse 
ribbings, a short canal, and contorted columella. The triassic species described and 
figured by Stoppani as doubtful Nerinem (see Pal. Lomb. 1 ser. PL VII and VIII) 
or the Ceriihivm Esinenae of the same author (ibid, PI. XV, Fig. 11), are among others 
the oldest representatives of this genus. Piette notes several Jurassic species from 
the ‘Bathonien* of the Ardennes department, and others are known from the 
German and English Jura. In the more recent deposits these forms are much more 
rarely to be met with, although we know little as yet'about the true character of cre¬ 
taceous species, like Ger, excavatim (Piet, ct Roux; Grfes verts, PI. XXVII, Kg. 7) 
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or still less of the Gosau lioatellaria depresaa, Zet. (Abhand. Greol. Eeichs-Anst. 1862, 
Vol. I, Pt. II, PI. XIII, Pig. 2). Our Cerith. detecttm, n. sp. may be another 
cretacjeous form, belonging to this group. The Cerith. Caaaendii and Noatradami, 
Coquand (Etage Aptien de P Espagne, 1866, PI. IV, Pigs. 14,15,16), arc probably 
true Ftbulos. 

1. «.—With these chiefly smooth species there are others connected, whi6h agree 
with them in form, but have usually a row of strong tubercles along the posterior 
suture; the tubercles being produced by a kind of insinuation in this place on the 
outer lii). We refer here to the Jurassic Cerith. margaritiferum, Piette, ( ? d’Arch.; 
Bull. Soc. G6ol. Prance. 2me. ser. XIV, p. 656, PL VI, Pigs. 1—3), or the cretaceous 
Cerith. hiapidtim, Zek. (Abhand. Geol. Ecichs-Anst. 1862, Vol. I, Pt. II, PL XXIV, 
Pigs, 1, 2, 6, 7), which I referred to Vertagua (Sitz. Akad. Wien, 1865, LII, Eev. 
etc. p. 110), because it has a columellar fold, although it must be conceded, that the 
form docs not agree very much with recent species of Vertagm. We describe two 
other very similar forms from South India, namely, Cerith Impiduhmi and maugiir 
ratum, n. sp. 

The eocene Cerith. glganteum belongs to this same group of specues. 

1. h. —A tim’d series of very remarkable forms of Cerithium are principally 
cretaceous; they are distinguished by a remarkably striking resemblance to 
NerUieaii great thickness of the shell, and transversally coai’sely ribbed or tuber- 
culatcd whorls. I mean under this section Species like Cerith. HakUngeri, Zekeli 
(1. c. PL XXIV, Pigs. 3,4,5, 8, 9), from the Alpine Gosau-deposits, or Cerith. Stwi, 
Stoliezka (dahrb. Geol. Eeichs-Anst. 1863, Vol. !3tlII, p. 60, Pig. 4), and others. 

The sole representative of all these fossil forms among recent shells appears 
to be Cerith Imre, Quoy and Gaim. (Voy. Astrolabe, Vol. Ill, p. 106, Atlas PL 54, 
Figs. 1—3). It is astonishing to find this species placed by th(! late L. Eeeve 
(Conch. Icon. 1806) in Telescopktm. The author had evidently not referred to the 
original figure of the species in the Atlas of the ‘ Astrolabe’, otlierwisc he would 
liave found in Pig. 3 a representation of a paucispiral operculum, such as he 
had occasion to observe on Mr. Hanley’s specimen. Quoy and Gaimard state, that 
they found the species at the entrance into King-George’s Sound, South Australia. 

2. EuMoma, Piette, 1856 (Bull. Soc. Geol. France, 2me. ser. XII. VoL, 
p. 1107, and XIII VoL, p. 99, PL II, Pigs. 8—11), has been proposed for a Jurassic 
turretod species with an ornamentation like the doubtful Fihulce mentioned 
in la (vide Cerith. hispidnlmu n. sp.), but both the margins of the aper¬ 
ture are much expanded and posteriorly united by an indistinct canal. The con¬ 
siderable expansion of the inner lip distinguishes this fom from Moatellaria, and 
the ornamentation of the shells agrees undoubtedly better with the CmiTmiBJs^ 
on which account wo would prefer to classify this genus here. Besides the Euat. 
iuberctiloaat Piette, another Jurassic species, the Cerith. rostellaria^ Buvignier (Stat.« 
d. L Meuse, PL XXVII, Pigs. 7—9), and probably the triassic Cerith Eonat% 
Stoppani (Pal. Lomb. 3mc. ser.'Pl; XXVIII, Pigs. 14 and 16), belong to this genus. 
We are not aware that any cretaceous species of Euatoma have been reported. 
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3, Ceritellat Moms and Lycett, 1850 (Moll. Great Oolite, Ft. I, p. 37.)= 
TtMfer, Piette, 1856 (Bull. Soc. G^ol. France, 2d scr. XIII. Vol., p. 203), also proposed 
for a number of small Jurassic shells which resemble Acteemvm in form, the last 
volution being somewhat ventricose and largest, but terminating anteriorly with a 
short and slightly twisted canal. The whorls are either smooth or often orna¬ 
mented with short transverse ribs, seldom spirally striated as usually in the ActcBonUla}, 
The name Tvbifer must yield to that of Ceritella, the latter having priority. No 
cretaceous species of Ceritella are as yet known, although the genus appears very^ 
numerously represented in the middle Jurassic beds. 

4. Braohytrema, Morris and Lycett, 1860 (Moll. Great Oolite, Ft. I, p. 21), 
including turbinate shells with usually convex whorls, ornamented by spiral strife 
and transverse nodulose ribs, thus approaching already more to the typical forms 
of Cerithvum. The aperture terminates anteriorly with a short canal, the 
columella being somewhat twisted. Piette (Bull. Soc. G6ol. France 2nd Ser. XIIT. 
Vol., p. 597) referred some of the species belonging to this genus to Purpurina, 
{Purp. coatellata, and oth.) which genus wc would rather see classed cither with the 
TRicaoTROPLDAi, or with the Littouistdm. 

Of Brachytrema also no cretaceous species has been reported, but it is probable 
that some, like Cenlh. Phillips}, Leym. (Mem. Soc. Gcol. France, V. page 11, 
PI. XVII, Fig. 12) and a few others belong to this genus. They agree at least much 
better with the Jurassic Brachytrema, than with otlier species of Cerilhinm, proper. 

6. Mesostoma, Deshayes, 1861, Anim. s. Vert. Foss, du has. de l^aris, 2nd edit, 
II. tom., page 416) has, we believe, to be classed here, and not with the Bissow.e 
as proposed by Deshayes. It is even very doubtful whether those species, whieli 
have suggested the new generic name, arc really different from Brachytrema ; their 
form is almost exactly the same as in many species of the last genus and only the 
fact of the transverse ribs being somewhat more numerous and less nodulose 
could form a distinction, if this can be really regarded as such. The shell of 
Mesostoma appears to be thinner than that of Brachytrema, and t he columella is 
stated to be hollow, but Brachytrema has also often a fissured columella. 

6. Exelissa, Piette, 1861 (Bull. Soc. Geol. France 2nd ser. Vol. XVIIl., 
p. 16): Kilrertia, Morris, 1863 (Suppl. Monog. Gast. Great Oolite, etc., p. 15 
and 93). Both names have been proposed for the same species as type, the 
Cerith. strangulatum, d’Arch., and the genus includes a largo number {)f veiy 
characteristic, transversally ribbed species. D’Arehiac in his original figui’e of 
C. strangvlatmi (Mem. Soc. Gf‘ol. France. V, PI. XXXI, Fig. 1) restores tlie species 
as having a short anterior cjinal, but Piette and Morris say, that there is no anterior 
canal present. We are sorry that we have no good specimens of the typical Rrelissfe 
to compare, but the question as to the existence or non-existence of a canal does 
.ndt appear to us quite settled. Wc have made a few observations on a cretaceous 
species, Cerith. irmricatum, Forb., which agrees in the ornamentation very 
much with other Jurassic Exelissm, and wc find lhalt in lery young specimens 
there is scarcely a trace of a canal perceptible. The margins appear united all round, 

3 a 
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and the aperture is oval or nearly circular and somewhat dissolute from the last Tohi- 
tion. In iuU grown specimens the anterior canal is distinct, but it is ahnost tabular, 
like in Triphorkt and communicates with the apertural space only by a very narrow 
hole. When the canal is accidentally broken away, it is very difficult indeed to 
resume its former existence, and the aperture then appears to hare had continuous 
margins. Taking into consideration, that of all the species which haye as yet been 
described as Exelissa, not one has been recorded with a really perfect ap^ure, 
and that nearly all of them are known &om small specimens only, it should not 
surprise us, when a short anterior, and, as I have stated, rather a tubular canal may be 
proved to exist. It is of course merely a conjecture for the present, for we cannot 
give any decisive opinion whatever on the subject. But if there were really no 
trace of an anterior canal present in ExeUasa, the genus ought necessarily to be 
transferred to the Scalamiid^, with which the posteriorly united margin of the 
aperture otherwise agrees. 

There is a large variety of jurassic species of ceriteunje known, which will most 
probably suggest several new generic names, as for instance the many-whorled 
species resembling Turo'itella, but with a distinct anterior canal; others with numerous 
angular whorls and somewhat of a more cylindrical shape, like some species of 
Colina^ but with only a very shallow canal and expanded inner lip, similar to 
Eustonia, and others. We abstain here from any further remarks, for it is to be 
expected that all these forms will rece'ive proper attention at the hands of 
M. Piette, who has undertaken the continuation of the jurassic Gastropoda in 
D’Orbigny’s ‘ Pal4onlologie fran 9 ai 6 e.’ 

There is a largo number of cretaceous species, which are distinguished by 
their conical form and flattened volutions, resembling Menchm or Bankima of the 
Troceid^. They have a short contorted canal and apparently a very thin outer lip. 
But as we are not in possession of any complete specimens, we are contented to direct 
attention to this group of Cerithiumt although it is very likely that they must be 
generically distinguished from others. As typical forms we would quote Cer. oma~ 
tissmvm, D’Orb., C. MoaenaCi Bmignier, C. Goq<md% Piet, et Camp.; Cer. fertile^ 
n. sp, and other similar forms. 

7. Sandbergeria, Bosquet, 1860, has been proposed for a number of tertiary, 
ovate species, which have a very broad, shallow, but slightly prolonged canalicu* 
lation in front. K the paucispiral operculum, to which Mr. Bosquet refers, really 
belongs to species of this genus, it can be justly retained. Deshayes (Paris foss. 
2d. edit., Vol. Ill, p. 112) is of opinion that, although belonging to a very marked 
section of Ceriihium, the characters are not sufficient to justify a separate genus. 
If these sheUs belong to the csRiTErm^, that is, if the paucispiral operculum is a 
u:cnuine one, they ought to be generically separated from Centhiumt but if it can.be 
proved that the operculum was circular and multispiral, it would be very difficult to, 
draw a line betu'een Smdbergcria and Cerithideay and perhaps Meaalia of the 
Turrttellidei. With regard td • Cerithidea there is only one point which deserves 
attention. Looking upon the recent species of this genus it may be seen, that the 
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anterior canal itself is always somewhat deepened, the columella terminating abruptly 
on it, while in Sandhergeria there is no such separate canal, and the columdla 
flattens out rery gradually mto the shallow depression of the margin. A reference 
to Reeve’s^ Monograph of Cerithidea and to Deshayes’ Allas, PL LXXXI, Pigs. 2, 6, 
10,18, a.oth., will make this clear enough. We have among the Indian fossils two 
species Vrhich probably belong to the section Somdbergeria; Cer. antecedenSt n. sp. 
and G. enapiemst n. sp. 

8 . Fastigiella, Reeve, 1848 (H. and A. Adams, Gen. I. p. 166.), a turreted 
shell with spiral ridges, without transverse ribs, but umbilicated. 

9. Cerithvumy Adanson, 1767 (H. and A. Adams’ Gen. I, p. 284). 

10. Vertagm, Klein, 1753 (ibid, p. 285). 

11. Colma, H and A. Adams, 1853 (ibid, p. 286). 


b. Sui-famihjy^TRIPIIOBINM 
Vide Triphorina, Giay^s Guido, 1857, p. 108. 

Triphorist Deshayes, 1830 (Adams* Gen. I, p. 287).—It is likely, that the 
sub-genus Jwo, Hinds, would form a good generic distinction, and that a good 
number of the slender turreted Jurassic species of Cerithiwm belong to it. They 
would appear somewhat like not perfectly developed species of TriphoriSt which seems 
also to be the case with the recent shells. 

t 

b. Suh-familifr-FOTAMimN^. 

We have already referred to some of the more prominent distinctions of this 
sub-family, and they will be found treated more in detail in any of the newer 
Manuals. The genera are numerous, but pretty well known, and have been lately 
monographed by L. Reeve in his ‘ Conchologia loonica.* It is remarkable to hear 
this conohologist often saying, that it is very difficult to specify distinctly the 
characters of one or the other genus, but, when the respective species are placed 
beside each other, they are so similarly formed that nobody would hesitate a moment 
to refer the same to one genus. It is evident, that there are still some characters 
to bo discovered m these shells, and that we have not as yet succeeded in pointing 
them out distinctly. 

The genera usually distinguished are: Bvttimh Pyrenella, Tympanotonm, 
FotmddeSi Byrazm^ Telescopmm, Cerithidea, and Lampama. 

Strictly speaking, the potamidinje cannot bo looked upon as anything else 
than* cisniTBJiNjE, which have been transformed and changed under somewhat 
different cemditions, as the influence of the medium in which they lived, etc. They 
Xorm in this respect a good transition to the Melaniid^. It is nearly the same case, 
as we shall see more clearly and extensively developed in the Bissoid^. It must 
’ never be lost sight of, that the EOTAmnisAE could devolope themselves only where 
the necessary conditions were favorable for them. On precipitous sea^coasts, where 
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the pure marine water has free access, they are generally wanting, while at or 
near the mouths of great riyers, or in brackish swamps and lakes, they are most 
abundant. In the fossil state we hare, therefore, to look for them only in deposits 
formed under similar conditions. They are not wanting either in the Vienna, or in 
the Paris and London basins, at Eonca in Yenetia, and numerous other places in 
the tertiary epoch (Cerith. Bubom, Horn.; Cer. margaritaceum, Brocc.; (Jer'elepam, 
Brug., and others). 

Among the secondary deposits we find the totamihinm equally represented 
in cretaceous beds, and they have been traced with certainty also in the Wealden 
deposits. As regards the cretaceous species, I can only refer to'my ‘Revision of 
the Gosau Gastropoda* (Sitz. Akad. Wien, 1865, Vol. LII, p. 91, etc.), where I have 
attempted to prove that the largest munber of the CESirmiDJE from those deposits 
belong to the potamwinjb. I have, however, nothing to add to this sub-family from 
South India. 


a. Sub-family—CWmilNuE. 

XLVI. CEEITHIUM, Adamon, 1757. 

1. Cerithium (Pibula?) detectum, Sloliczka. PI. XV, Fig. 1. 

Cer. testa acute turrita; atfractibus circiter septenis, altis, Iccvigatls, postice 
ad suturam paulo contractis, cmtice et ad medi'nm subconvewis, varhihus immullis 
distantiltus atque deprcssis mterdum notatis; ultimo ad hasim obtuse ac rotundule 
angulato; apertura ovata, poslice acuta, antice canali hrevi, contorto atque paulo 
laleraliter curvo terminata. 

Spiral angle 2l!°; sutural angle 15°. 

Height of last whorl : total of shell (considered as I'OO) 0‘34 

Height of penultimate whorl : height of the spire (considered as 100) ... 0’20* 

„ „ „ „ : its width (considered as 100) ., 0'68 

In the smooth surlacc of the shell this species agrees with the Jurassic 
Fibulte, and its recent representative CeriHi. Iceve, Q. and Gaim., which, as I have 
already remarked, is not a Telescopmm, although the columella is nearly quite as 
tortuous as in the typical Telesc. fuscum. 

The principal characters which distinguish our cretaceous species are the 
comparatively great height of the whorls as to their width and the occasional 
slight varices, wliich appear on the surface, being preceded by a deep furrow. 
Below the sutures all the whorls arc somewhat contracted, the rest being slightly 
convex, and the last one obtusely angulated. The aperture is ovate, considerably 
narrowed towards each end, anteriorly terminating with a short canal, bent laterally^ 
rather than recurved. 

• 11' ttot otherwise stated I take these iiroportionS on the back view of tl»e shoU, although the resuHa do not very materially 
later if tuken ou the front view. , 
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Locality .—In light coloured, gritty sandstone of Karapaudy in the Trichinopoly 
district; very rare. 

Formation .—Arrialoor group. 

• _ 

2. Ceeithium (Fibula ?) inaugueatum, Sloliczka. PL XV, Figs. 15,19, 20. 

Cet'ith.testa elongato-conica ; anfracttbus plants, spiraliier minulissime striatic, IH- 
Uratia: lira posteriori juxiastdnramposikt, lata, crassa, 12-18 iuherculis in uno circuiln 
ornata; liris antids dtuthus multo lenuioribus aiqiie minute granulos'is ; ultimo anfractu 
aniice abrupte coutraoto; hast applanata, obsolete striata, seu leevigata; apertura 
qiiadrangulari, anticc canali brevi ct lateraliter curoo terminante ; cotumclla solida, 
bipdicala, plica antioa multo crassiore, postica in junioribus spechninibus obsoleta. 

Spiral anglo 20°—25” ; sutural angle 0 ’—1” 

Approximate height of last whorl : total of shell (considered as 100) . 0'24 

Height of pcnullimatt: whorl : height of spire ( „ .. ) . 019 

„ „ : its width ( „ „ ) . 0‘44. 

The more conical form, the angular and at the base less produced last whorl, the 
two thinner, only finely granulated, keels below a very strong one on the sutiu’c, 
ornamented with 12—18 tuliercles, and the prcsen(!e of at least two columcllar jilaits 
distinguish this species easily from Cq/’ith. Jmpidulum. With respect to those 
characters, it aiiproaches much more the Alpine-Gosau form Cerith. hispiduni, Zck. 
(Abhandlg. d. Gcol. Eeichs-Anst., Wien, 1852, Vol. I, Ft. 2, pp, 115 and 110, PL XXIV, 
Figs. 1, 2 and 0, 7; Stoliezka, in Sitzgb. Akad. Wien, 1805, Vol. LII, Eevision, etc., 
p. 110), but in this species only one thinner keel on each whorl and one median, 
columcllar fold is known. Unless it can be proved that both these forms show 
ducct variations as regards these two points, they must be retained as distinct. 

The more minute striation of the shell is very sharp in well preserved specimens, 
but it becomes easily obliterated. The tubercles show on the different keels great 
variations, and those on the posterior sutural keel occupy occasionally neaily half of 
the total height of one whorl (Fig. 20), while in other cases they arc not so large, but 
more pointed {ride Fig. 19). Cast-specimens exhibit clearly the angular section of 
the whorls, but the columcllar folds are not so easily traceable in young shells. 

Localities. —Comarapolliam, Serganoor, and Karapaudy, in soft whitish sand¬ 
stones ; not rare at the first named kasality; S. W. of Alundanapooram. 

Formations. —Arrialoor and Trichinopoly groups; only the last named locality 
refers to the latter. 
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3. Cerithium (Fibula ?) hispibulum, Stolicska, PI. XV, Figs. 16,17,18. 


Cerith. testa elongata, ttirrila; cmfractibus regulariter in aUitudine crescewtihuSy . 
planiS) postice prope suturam octonis sen denis tuberculis crassis atqm acntis^ ct in 
iota superfioie striis spiralibus granulosis ornatis^ ultimis in mtale provectiore postice 
sccpe obsoletis ; hasi ^dtirnii anfractm, convexa, paulum producta atque spiraliier striato- 
sulcata; apertura omli; labio calloso, Icevigato, jiosticepUcose-dentato; camlirr—? 

Spiral angle 25°—33°; sutural angle 4°—5°. 

Huiglit of last whorl : total of shell.(considered as I'OO) ... 0'44 

„ of penultimate whorl : height of spire ( „ 0 39 

.. « » : its width.( „ „ „ ) ... O'Gl 

This species is distinguished by its strong and spinulosc tubercles on the posterior 
margin of the whorls, the entire surface of whitrh is covered with tldn granulated spiral 
Btriaj. On the tubercles themselves these striae become often obsolete, seldom so on 
the anterior flat portion of the whorls. On the produced basis of the last volution the 
striation and intermediate sulcation is stronger than elsewhere. The aperture could 
anteriorly terminate with only a short canal, but it has not b(5en seen perfectly pre¬ 
served. The inner lip is thickened, smooth, with only one elongated posterior tooth. 

Localities .—S. of Serdamungalum, Kolakonuttom, and near Alundanapooram, 
all in soft light coloured sandstones ; rather rare. 

Formation ,—Trichinopoly group. 


4. Cerithium limbatum, Sloliczka. PI. XV, Figs. 13-(14 ?) 

Cerith. testa elongata, turrita; anfractibus numerosis, sutnris simpUcibns, in- 
terdnm nndulatis stjimclis, plank, spiraliier minute el granulose slrialis atque in 
parte anteriori duahus lirk tuberculalis ornatis: tubercidk 12-14 in uiio cirenitn, ob- 
iusk, spiraliter panlo elongatk, irmisversaliter coslk obsoletis junetk, mricihus cras- 
sioribtm nonmdlk iutcrpositk ; basi nltimi anfractm paulo comexq, spiraliter striata, 
ad pcriplicriam obsolete tuberculate-carinata ; apertura rotimdate quadrangulari; 
labio Iccvigato, poslice unidentalo ; canali — t 

Spiral angle 23°; sutural angle 8°—10°. 

Approximate height of last whorl : total of shell (considered as I'OO) ... 0'15 

Height of penultimate whorl : height of spire ( „ „ „ ) ... O'16 

.. i> „ ! its width ( „ „ „ ) „. 0'47 

A turreted subulate shell composed of a large number of flattened volutions, 
which are st'paratcd by simple, occasionally undulating, impressed sutures.* The 
whole surtacc is covered with thin, finely granulated spiral striae, and the anterior 
two-thirds portion of each whorl is ornamented with two strongly tuberculated spiral 
I'idgcs, each two coiTcsponding tubercles being transversally connected by an obsolctcly * 
marked rib, and only at some iiitenrals by stronger varices. The ridges and tubercles 
are originally also striated, but these striae are soon worn off, in which case they both 
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appear smooth, the tubercles heing more or less rounded and somewhat prolonged in 
a spiral direction. The basis of the last whorl is only a little produced, slightly 
convex, and on the periphery bordered by an obsoletcly tuberculated keel. The 
aperture was angular and somewhat roundish ; the inner lip smooth, with an elonga¬ 
ted posterior tooth; the canal has not been observed. 

Thci very marked ornamentation easily distinguishes this species from others. 
In Dig. 14 on the same plate is represented a fragment of a large specimen from 
the white, soft sandstones near Nmnyoor (Tricliinopoly district, Arrialoor gi’oup). 
The form of the whorls, the character of the transverse ribs and of the spiral 
striation agree quite with those of the above species, and are different from any other 
shell, which we know from the South Indian cretaceous deposits. It is difficult to say, 
without actual observation of intermediate forms, that the spiral tuberculated bands 
of Cerith. Umhatimi ought to disappear without leaving even a trace of their former 
existence in more fully grown specimens; that, however, similar changes do often occur 
in other species of Cerithium is well known. Still we. desire by figuring the said 
fragment merely to draw the attention of any future observer to this very interest¬ 
ing fossil. 

Locality. —In light coloured sandstones near Cootlioor; very rare. 

Formation. —Amaloor group. 

5. Cerittiium carnatictjm, Stoliezka. PI. XVI, Figs. 1 and 2. 

Cerith. testa omte-elongata; ^nfraetibus 'paucis, posiwe rnlde eonirnctis, infra 
'contractioiiem transversaliter tuherculate ^~V6~costatis, sgnraliter minute striatis; 
ultimo injlato, fere dimidhmi totius altUudinis lesUe formanie ; aperiura omta^ 
utraque exlrcmilale atteuuata; lahio postice arcuato, ajitice prope recto atqne crasso 
et solido; canali—? 

Spiral angle about 40"; entnral anglo 6"—10". 

Height of last wboi-l : total of shell . (considered us I'OO) ... O-tS 

Height of.penultimate whorl : height of S2>ii’e ( „ .. » ) ••• 0 ;»7 

„ „ „ „ : its width ... ( „ „ „ ) ... 019 

The peculiar shape of the whorls, being much contratjted posteriorly and catdi 
of them ornamented below this contraction with from 8—13 short tubercle-like 
transverse ribs, is vciy characteristic for this rare species. The surface of the shell 
is besides covered with fmc spiral strioe, which, however, bettome easily obliterated 
with age, in wliich case the striic of growth appear usually more strongly marked. 
The last whorl is remarkably high in proportion to the total height of the shell, 
and similar forms to these arc only to bo found in the genus Cerithium proper, for 
which reason we have placed this and the following species here, although the 
anterior canql of either is unknown. 

The aperture of the present species is oval, pointed on both ends; the outer lip 
“ could not have been much expanded, but is not knowji in a perfect state; the inner 
lip was callose, arcuated, above the middle and anteriorly nearly quite straight, solid 
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and very thick, as may be seen in our Pig. 1, PL XVI. Judging from the cast 
the anterior canal could have been only sliort and very narrow. 

Locality. —Near Vcraghoor, in whitish sandstone; very rare. 

Formation. —Arrialoor group. 

6 . Ceeithium VAGANS, Stoliczha. PL XVI, Pigs. 3 and 4. « 

Cerith. testa omte-elongataf turrita^ anfractihm septenis sen oatonis composita, 
allis, postice multo angmtioribm, in jimiorihus nonnmquam sullcevigatis, prope siitn- 
ram paulo tumescentihuSi ad medimi subcarmatis, infra carinam prope reclis^ tram- 
versaliter ^Al’Costatis^ spiraliter postice dudbuSf antice ternis sen qmtemic striis 
ernssioribus atque mnnullk tenuionbiis omatis; ullitno anfractn spira in altiludlue 
fere mqwante; aperlnra ovata^ postice atque antice angustata ; labio cuUoso, postive 
obtuse dentato ; canali —? 

Spiral angle 35°—38° ; siitural angle 8° —12° 

Height, of last whorl : total of shell (considered as I'OO) ... ... 0'49 

Height of penultimate wliorl : height of spire (considered as ] (Kl)--. ... O -lO 

j* i. fj s its width ( j. jj .. 

In some spocimtms the posterior or contracted portion of the whorls is often 
quite smooth, oxcejit a thickened margin, while in others there are two stronger and 
some liner spiral striae present. On the anterior or nearly porjicndiciilar portion 
Ihcre arc three or four striae with or without any intermediate ones. The trans¬ 
verse ribs terminate either on the middle angle of the whorls, or they are somewhat 
more prolonged posteriorly, but always much less marked. The aperture is consi¬ 
derably narrowed on both ends, and anteriorly prodmjed; the canal has not, however, 
been seen perfect, but it must have been only very short. The inner lip is strongly 
caUose, with a posterior tooth. 

As to form and ornamentation tliis species resembles Centh. Stoddardi, Ilislop, 
from the so called intertrappean beds near Rajamundry (Quar. ‘Joum. Geol. Soc. 
Lond., XVI, j). 177, PL VIII, Pig. 35). It differs from that species chiefly by the 
unequal strength of the spiral striae and by having the transversal tubercles on the 
different volutions corresponding to each other in almost perpendicular lines, wliile 
in Cerith. Stoddardi the tubercles correspond to each other in very oblique lines 
and the spiral striae are more numerous and almost all of the same thickness. 

Localities, —Garudamungalum, in a blueisli, calcareous sandstone, and Kara- 
paudy, in whitish, soft sandstone; rare. 

Formations. —Triehinopoly and Arrialoor groups. ‘ 
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7. Cerithium Arcotense, Sloliczka. PL XV, Eigs. 2—6. 

Cerith. testa conioay elongatay spira svhulatay m medio atque antice suhcylmdrica ; 
anfractibus numerosisy planiusculis^ Uris spiralibus altematim crassioribm atque 
costulis tramversalibm obliquis granulosisque ornatiSy ultimis varioibus plus minusve 
numerosis interruptis, grants in serie posteriori juxta suturam positis multofortioribus 
quam ceteris et nonnunquam linea impressa spirali rursus divisis; costulis lirisque 
infra seu antice semper tenuioribus atque interdum in cmfractibus ultimis omnino 
obsoletis; aperiura ovaliy in utraque extremitate omgustata ; labro paulo expamOyCxtus 
varicosOy intus l<svigalo; lahio postice uni-dentato ; canali brevi atque angmto. 

Spiral angle 25"—30°; Butnral angle 12'’—13" 

Height of last whorl : total of shell (eonsd. as I'OO) 0'31 

Height of penultimate whorl ; height of the spire (eonsd. as I'OO) ... 0'17 

„ „ I. » : its width (eonsd. as 100) . 0'64—0'68 

This elongated conical shell consists always of a large number of flattened 
volutions, the first few of which form a subulate apex, and begin to grow with an 
angle of 25—30 degrees, becoming subsequently almost cylindrical in shape. Each 
of the whorls is ornamented with a number of oblique, transverse ribs, interrupted 
at some distances by thicker varices,- and with four or five spiral striae, which usually 
alternate in their strength, and produce,a granulation on the former. The posterior 
series of these granules is always the strongest, the following series become 
gradually smaller, and towards thet last volution all the ornamentation gets often 
more or less obsolete. The last whorl shows occasionally a little irregularity in its 
coiling by descending somewhat lower. The aperture is oval, posteriorly acute, and 
considerably narrowed by a strong fold-like tooth on the inner lip, and terminating 
anteriorly with a short, slightly bent canal. The outer lip is somewhat expanded, 
and thickened exteriorly so as to form a varix. 

This species has rather more the general form of Vertagtts, but there is no trace 
of a fold on the columella, which is only sharpened where it terminates on the ante¬ 
rior canal. It approaches in ornamentation and form very much to the Cerith. rudCy 
Sow. (D’Archiac, Gr. Numm. de ITndc, p. 299, PI. XXVIII, Eigs. 9—12) from the 
nummulitic deposits of Scinde. The latter species has, however, the transverse ribs 
nearly always equally strong in their total length, and the tubercles are more 
rounded than spirally elongated. 

Localities .—N. E. of Anapaudy (white sandstones) ; near Veraghoor (yellowish 
sandstones); and near Coothoor, in a whitish siliceous sandstone; very common. 

M)rmation .—Arrialoor group. 
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8 . CEEiTHnjM XASSULUM, Stoliczka. PI. XV, Fig. 8, PI. XIX, Fig. 1. 


Cerith. testa turrita ; anfractibus numerosis, planulatia, mtwraprofunda sejunetis, 
spiraliter minute striatis atque seriebus ternis tubercularum fere cequalium omatis^ in 
mteratilm paululum crenulatia; basi ultimi anfractus cppla/nata, apiraliter atri(id<Xit 
ad pcripheriam carinata ; apertura rotundate-angulari; canali br&oi f 

Spiral angle 21°; sutural angle 10°. 

Height of one whorl : its width (considered as I'OO) ... ... 0'5. 

There are two cretaceous species known, which greatly resemble our Indian 
fossil in ornamentation, namely, Cerith. ternatum^ Reuss (Boehm. Kreide. 1845, 
pt. I, p. 42, PI. X, Fig. 3), and Cerith, sociale, Zck. (Abhandlg. Gcol. Eeichs-Anst. 
Wien, 1852, VoL I, Pt. II, p. 95, PI. XVII, Figs. 4 and 6; Stoliczka, in Sitzungsb. 
Akad. Wien, 1865, LII, Revision, etc., p. 96). Of the former, which is from the 
Bohemian cretaceous deposits. Prof. Reuss says, that the middle row of tubercles is 
stronger than any of the others, while in our specimen they are nearly equal in 
strength, the lowest being comparatively the strongest. The sutures arc also much 
wider in our species, and the entire shell is covered with fine spiral striaj, of which, 
however, often only one between each row of tubercles remains preserved, and occa¬ 
sionally they aU disappear. 

The Cerith. sociale is from the Alpine Gosau-deposits, and differs by its more 
slender form, posteriorly abruptly terminating whorls, and produced basis of the 
last, being ornamented with three or four strong ridges. 

Locality. —Vylapaudy, in yellowish sandstones ; very rare. 

Formation. —^Arrialoor group. 

9. Cerithitjm clabandtjm, Stoliczka. PI. XV, Fig. 10. 

Cerith. testa subulata\ anfractibus numerosis, sutura angustissima sejunetis, 
plahis, apiraliter ternis liris acutiusculis, transversaliter 12-14 costulis decussantibm 
atque tubercula spinulosa formantibus ornalis ; liris aliquantisper striis tenuissimis 
altemaniihus', apertura quadrangulari. 

Spiral angle 17°; snturo] angle 7”. 

Beighi of one wLorl : its width (considered as 100) ••• 0-32 

The ornamentation of this species is so characteristic that, imperfect as the spe¬ 
cimen is, it can be easily recognised. Generally there is only one thin intermediate 
lino between the two lower or anterior ridges, and one above the posterior running 
along the suture. There is, however, from the same locality another larger but less 
perfect specimen, which has four equally strong and closely placed spiral ridges, and 
the transverse ribs somewhat stronger on each whorl. The uppermost volutions are* 
not preserved, the spiral angle of the lower ones is 22°. It is difficult to say whe¬ 
ther this form depends only upon a variation in the surface markings, or whether 
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these indicate another species, which would somewhat resemble Qeriih. Itequieniunum, 
D’Orb. (Pal. Frang. crdt. II. PI. 232, Figs. 4 and 5). The latter supposition is more 
probable. I could only recall on this occasion D’Orbigny’s Cerith. Fontanieri 
(Astrol. Pal. PI. IV, Fig. 2) from Pondicherry, in which species the spiral striae 
are still more numerous. 

^Locality. —Anapaudy, in yellowish calcareous sandstone; very rare. 

Formation. —Trichinopoly group. 

10. Ceeithium TRIMONILE, Michelin. PI. XV, Fig. 9, and PI. XIX, Figs. 2 and 3. 

18.38. Cerith. irimonile, Mich. Mem. Soc. G<5ol. France, Ire. aer. Vol. Ill, p. 100, PI. XII, Fig. 5. 

1812. „ „ D’Orbigny, Pal. Fran*;, cret. II, p. 369, PL 230, Figs. 7—9. 

Cerith. testa iurrita, apice suhulata ; anfractibus complanatis, sjiiraliter minute 
striatis atqiie ternis sericbm tuberculorum ornatis : tuberculis in serie mediana stepiu^ 
ceteris minoribusy serie superna vet posteriore interdwm sulca profunda duabus inferi- 
oribus sejunctay tuberculis in serie antiea scepmime maximie elevatis; basi ultimi an~ 
fractus subconvexuy moderate productay spiraliter striata; apertura quadrangulariy 
antice canali coniorto sed angustissimo terminante; lahio loevigato. 

Spiral angle 2.J”—30°; sutural angle 4°—5° 

Height of last whorl : total of shell ... (considered as POO). 0-.32 

„ of penultimate whorl : height (If spire ( „ „ „ ). 0 24 

„ „ ,, „ t its width ... ( ff ,, ,, )... ... 0'17 

•• 

A small subulate shell composed of numerous flattened volutions, whitih in¬ 
crease very gradually and regularly in height and width. Each of the whorls is 
ornamented with three rows of small, rounded, and closely-set tubercles. In young 
specimens the uppermost or posterior row is always distinctly separated by a deep 
furrow, while the tubercles in the two others approach so very nearly to each other, 
that they seem to form short transversal ribs. In larger grown specimens 
this furrow remains either equally distinct or becomes more obliterate. The 
middle row has generally the smallest and the anterior the largest tuber¬ 
cles. Very seldom the tubercles of the two anterior rows arc nearly equal, and 
not so strong as those on the posterior. Besides these tubcrculated ridges the 
entire shell-surface is minutely striated. The canal is contorted and tolerably pro¬ 
duced ; the aperture quadrangular and the lips smooth. 

Michclin’s original figure is not very clear. D’Orbigny figures a specimen in 
which the tubercles of the posterior row are the smallest, and of which the spiral augh; 
is 32®; the first case has never been observed in our specimens, and thcii* largest spiral 
angle does not exceed 30®. In every respect, however, our specimens arc identical ' 
with, originals from the Gault of Yonne, transmitted to us very kindly by Prof. 

' Pictet. It adds very much to the interest of our fauna, that this characteristic Gault 
fossil occurs also in the South Indian cretaceous deposits. It belongs here to the 
highest group of the series. The species is common in the Gault of France, and 
has also been found near Folkstone. 
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Localities. —N. E. of Karapaudy and N. of ComarapoUiam, in whitish siliceous 
sandstones ; not very common. 

Formation. —^Arrialoor group, 

11 . Cerithium fertile, Stoliczka. PI. XV, Figs. 11 and 12, and PI. XIX, Fig. 5. 

Cerilh. testa conica; anfractibmpaulo excamtis^ spiraliter minute-striatis, antlceet 
poslicc atque prope medium crenulate^carinatis : carina suturali posteriori mvlto 
fortiori^ mcdiana mmima; apertnra quadrangulariy antice canali brevi termmante; 
labio lavignto ; columella contorta. 

Spiral angle about 40°; sittural angle 1°—4“ 

Heigbt of lost wliorl : total of shell (considered as 1*00) ... 0'2S 

„ penultimate whorl : height of spire (considered as 1*00) ... 0'15 

.1 >. i» ». * its width ( .. ,, .1 ) ... 0*14 

This species is one out of a large number of very similar forms known from 
the cretaceous deposits of Europe, namely, Cerilh. Derignyanumt Mhodani, and 
Sahaudianum, of Pictet and Roux., Cerilh. Buvignicr, Cerith. ornatismmum, 

D’Orb., Cerith. Chammiesi^ Pictet and Campiche, and some others. The nearest 
allies are certainly Cerith. Mosense and omat'mimum^ which are stated by Pictet to 
be undoubtedly different species {vide Mat. p. 1. Pal. Suisse, ser. Ill, p. 291<). From 
both these, certainly very similar species, our Indian fossil differs by a greater 
height of the whorls as (jompared with their respective width. The spiral angle 
approacihes very nearly, or is often exactly, the *same as in Cerith. ornatissimum. 
There is no marked difference between the posterior keels of the two species. 
But while in C. ornatmimum the anterior keel separates a small distance from the 
suture, when on the last whorls approaching the aperture, the same is in Cerith. fertile 
always strictly sutural, but much stronger than the anterior; and in addition to 
the middle keel there is a fourth one present, and quite distinct in young speci¬ 
mens, gradually becoming oblitemtc in older. ( Vide PI. XIX, Fig. 6.) These 
differences are therefore greater than those between the two above-mentioned 
European species. 

It is important also to mention the Transylvanian species, which I have noted 
as Cerilh. rotulare in tlic Jahrb. Geol. Roichs-Anst. Wien, 1863, Vol. XIII, p. 61. 
This species is a much more slender form, and differs from Cerith. Mosense appa- 
i*cntly only by the very considerable thickness of the shell and more concave whorls. 

Casts of Cerith. fertile are quite smooth ; the aperture is quadrangular, wider 
than high, terminating anteriorly in a short, laterally bent canal. 

Locality. —N. of Odium, in yellowish, calcareous sandstone with Am. infiatm, 
dispnr^ and others. 

Formation. —Ootatoor group. It is interesting to see that this species occurs 
with precisely the same association of Ammonites as the similar forms to which I 
alluded occur in Europe, while fheir other associate Gault-species, Cerith. trimonile, 
has as yet been found in India only in the highest beds. 
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12. Cbeethiijm (BxblissaP) scalaeoidbtjm, Forbes, PI. XV, Pigfs. 6 and 7. 

1846. CeriSt. tMleamidevm, Forbes, Trans. Qeol. Soc. Lond., ser. II, rol. VII, p. 125, PL XTIT Fig. 7. 

Ceriib. testa turrita; anfractibus cirdter denisy plcmatis, suturis latis afque 
proftmd^ sejunctisy transtersim \4i‘\Q-costulatiSy ^iraliter Ivris tenwbus 

aiqua,vn> costulis tuberoula plm mimme elata seu acuta formantibm; superfide omnma 
spvraliter minutissime striata; costulis prope aperturam m striis numerosis elevatis 
dmolutis ; apertura drculari, margimbus conjunctiSypamlo elevatisy antice canali bred 
atque eaigustissmOy contorto terminantibm ; basi ultvnii anfra^tm prope peripheriam 
bicarinata, ad medium excavata atque prope terminatimeni canalis unicarmata; 
caritik onmibm crenulatiSy arassis. 

Spiral angle (on the top whorls only) 30°—32“; sntural angle 12“—14“ 

Height of last whoil . total of shell (considered as 1*00) . 0'42 

„ of penultimate whorl • height of spire (considered as 100) ... 0 25 

,, ,, ,, ,f • width ( „ „ ,, ) ,,, 0*47 

The shell begins to grow with an angle of about 32“, hut after it has reached 
a certain size, the whorls do not increase to the same extent proportionally in 
width, and the form becomes therefore more cylindrical. The transverse ribs 
arc always thin, oblique in the direction of the outer lip, and near the aperture 
they become replaced by a large number of merely elevated lines. Their number 
varies between 12 and 16; 11 being about the usual number. Spiral ridges 
seem to be always only four; the tpbercles, which are formed by them in crossing 
‘the transverse ribs, are generally sharpened and pointed, seldom they appear so 
much rounded, as represented in our Pig. 6, PI. XV. The entire surface of the 
shell is minutely spirally striated. The aperture is circular, its margins somewhat 
elevated and separated from the other shell, forming a kind of a tube and terminating 
anteriorly with a short, contorted, and exceedingly narrow canal. 

I need scarcely repeat here again, what I have already stated at length about 
Piette’s genus Exelissa. The only species that has really a very great resemblance 
to our Indian fossil is one figured and described by Eeuss (Boehm. Kreide. 1846, 
Pt. I, p. 42, PI. X, Pig. 6, and PL XI, Pig. 22) as Cerith, reticulatum (? Sow.*) from 
the cretaceous conglomerate of Meronitz in Bohemia. I would almost believe that 
they are identical. Geinitz identifies that G. retioulattm of Eeuss with Cerith. 
imbricatimy Geinitz,t {dde Quadersandsteingebirge, 1849-60, p. 142), but upon a 
reference to Geinitz’s original figure in his ** Characteristic des Ssschs. Boehm. 
Kreidegeb.” Pt. Ill, 1842, p. 72, PI. XVIII, Fig. 22, such an identification is very 
objectionable, unless Geinitz’s figure be quite incorrect. This specimen of Cer. 
imbrioatum has the whorls separated by very narrow sutures, the transverse ribs are 

* The name 0, reticulatum has been used repeatedly by several authors, as Montagu, Brno, Deslon- 
chomp*, a. o. 

f This name cannot stand, for it has been equally used a lon^ time ago by Brugniere, Bonclli, and others. 
Munster’s Cerith. imibriealum (in Goldf. Pet. Germ.) is called by Gcimtz; C. Odtifuasi {noatdem, Zekeb,)=(7, reti- 
eomm, Bow. {vide Btoliezka in Sits. Akad. Wien, 1865, Vol. LII, Beviaion, etc., p. 97). ITOrbigny, m Prod¬ 
rome II, p 231, calls the same 0. svb-imbriealum. 

3 B 
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rery broad, the spiral ridges dose to eadi other and more xmmerous. Geinitz’s desi* 
cription is not dear on these points. I am enable to refer to Woodward’s Geology 
of Norfolk, which Prof. Reuss qnotes, but 1 cannot find that name of Sowerby in 
D’Orbigny’s, Bronn’s, or Morris* catalogues. 

Localities. —^Near Alimdanapooram, in blueish calcareous and shelly sandstcmes; 
the species is rare, but it occurs oftener near Arrialoor and Comaxapollim in 
whitish soft sandstones. From a similar sandstone there are two specimens 
labelled in the Madras Museum as from Pondicherry; if so, they must hare been 
got there from the upper or Arrialoor bods, pointed out by Mr. H. Blanford. 

Formations. —Trichinopoly and Arrialoor groups; to the former the first named 
locality refers. 

13. Ceiuthium (Sa-Ndbeegeuia) antecedens, Stoliczka. PI. XVI, Pig. 6, and 

PL XIX, Pig. 4. 

Cerith. testa turrita; mfractibus denis sett duodenis, convexiSf transversaliter oh* 
solete costnlatis spvraliter liraiis: liris mediants tenmoribus altemcmtibus alque onmmis 
in cosiulis tvansversalibus spinulosis seu suhtuberculaiis; apertura omte-rotmdata^ 
antice pauh producta atque late qffusa, marginibus mtegrk^ parum dilatalis^ intus 
licvigatis; labro extus varicoso. 

Spiral angle 40“—42“, eutural angle 4“—5“ 

Height of last whorl : total of shell (considcred^s 100) . 0 40 

„ of ponultimaie whorl : height of spire (considered as 1 00) 0 30 

„ ,, „ „ : its width (considered as 100). 048 

The transverse ribs are always very thin, and often only apparent through the 
fine tubercles, which are formed by the spiral strise. Of the latter six are generally 
stronger, and except those running along either of the sutures the others alternate 
with finer striae. Gdiose on the greatest convexity of the whorls arc, generally speak¬ 
ing, the strongest. The margins of the aperture are united posteriorly, somewhat 
expanded, internally smooth; and the outer lip is externally varicose. A second 
varix is occasionally preserved in larger grown specimens, and placed at about two- 
thirds the distance of the volution from the aperture. On the place of the anterior 
canal the margins are only somewhat produced and form a broadly eflEuse channel. 

An allied species is Cerith. Lallieria/numt D. Orb. (Pal. Pran 9 . cr^t. II, PI. 229, 
Pigs. 7-9), which differs merely by stronger transversal ribbings, somewhat more 
numerous spiral striae and more produced anterior canal. Porms very similar to the 
Indian fossil are to be found among living American and Indian species of Cerithidea^ 
like C. MazaUamca^ Carp., C. JUbrchu, Adams, C.iostoma, Pfeiff., and others {vide 
Reeve, Conch. Icon., Monog. of Cerithidea, 1866); we have, however, already 
referred to the probable distinctions between Sandbergeria and Cerithidea. * 

Localities. —Earapaudy, N. E. of Shillagoody, and east of Andoor, in soft 
conglomeratic sandstones. 

Arrialoor group. 
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14. Obehhium (sandbergbeia. ?) CEISPIOANS, StoUozka. H. XVI, Pigs. 6—8. 


Oerith. ieda twrritai a^/raciibm oototm %eu denk, comexkt iranweradiUter 
XQiA&-co8tulatii8t spiralUer liraiia: oostulk m specvmviMbuB adultia pl/ua, m Juwioribus 
mimta tvumeroaia; liria m quoque amfraiCt% aeptema aeu noma nonmmquam fere 
isqualUAis, ac^pi/ua nommllia alteria multo tenuiorUm altemmtibua, pmlo tmduhtia 
aeu crispatia; apertura ovata cmtioe effuaa; labio Itevigato, tenm. 

Spiral angle 30®—3S°} Butural angle 7®—8* 

Height of last whorl : total of shell ... (considered as TOO) ... ... 042 

„ of penultimate whorl : height of spire ( „ „ „ ) «*• ••• 031 

„ „ „ » * its width ••• ( » II » ) ... •» 044 

A small turrcted shell, which numbers from eight to ten convex whorls, each 
being ornamented by 10-18 transverse ribs and 7-9 spiral, sharp, and slightly 
undulating ridges. In young specimens the ribs are less numerous, and increase 
gradually with the size of the whorls. Tlie spiral ridges arc sometimes nearly equal, 
but more frequently some of them, especially the middle ones, nltemate with finer 
ridges, which also cover the basis of the last volution. 

The aperture is oval, anteriorly somewhat produced and efluse. It has not 
been seen quite perfect in a full grown specimen. The small one represented on 
Plato XVI, Pig. 6, although having the shell surface somewhat obliterated, has a 
thin but distinct varix on the outer lip externally; no varix has been observed on 
any of the preceding whorls. The,inner lip is comparatively thin and smooth. 

Until good and full grown specimens of this species have been found, its 
determination as Semdhergeria must remain doubtful, although the great similarity 
between the same and the CeritMum antecedena makes it very probable. I am not 
acquainted with any cretaceous species wldch could strictly be compared with the 
above. 

Localities. —East of Alundanapooram and near Arrialoor, in soft, whitish 
sandstones; rarc^ 

Formation .— ^Arrialoor group. 





PLATE I. 

Figs. 1-—5. Anchistoma cbetacetjm, Slol. j p. 9; 1, froat viow of a small specimen sLowing 

the teetli of the inner lip; 2, basal view of the interior whorls of a larger 
specimen^ to exhibit the sharji edge round the umbilicus in the young shell; .‘5, 
and 3 a, upper-and front-views of a nearly complete specimen, and 3 the exterior 
termination of the last whorl to show the dentition of the outer lip; 4, front-and 
basal-viewB of a much depressed specimen; 5, front-and upper-views of a com¬ 
plete spedmen j 6 a, showing the lateral depression of the last whorl near the 
aperture. All the figures are enlarged twice, and the natural size is given in the 
accompanying cross-lines representing the diameter and the height; all sj)ec'i- 
mens are from near ComarapoUiam (N. of Arrialoor)^ in the Arriahor grovp. 

Fig. ... 0. Anchistoma Aubialooeense, ; p. 10; upper-front-andbasul-views of a specimen 

of twice the natural measurements, the shell surface is partly not preserved, and 
the pi-obablo shape of the aperture is restored in outline; from NmHi/oor,\n 
(ho Arrialoor group. 

Fig. ... 7. Axciiistoma Ahcotense, SiloL. p. 11; 7, 7^f, 7i, upper, basal-and front-views; 7(‘, 
lateral view of the last whorl (with the shell talicn off) to show the form of the 
single tooth on the outer lip; the figures are enlarged to twice the actual 
mcasuremetits, which are given by cross-lines; from Alundanapooram, Trichinopolg 
group. 


Fig. 



Mackooycms Carnatica, SfoL; p. 1‘2; 8 and Sci, upper-and front-views of a some¬ 
what mutilated specimen; S6, is a restored outline of the probable shape of 
the s])ecimcn, and the difierence in the thickness of thew; two is given in the 
accompanying cross-lines; (he specimen is figured of the natural size; from near 
Veraghoor, in the Arr 'ntloor group. 







fig. ... 1. 

Pifjg. 2—4. 

tigs. 5^S. 

Kgs. 9-»10. 

Kgs. 11—13. 

Figs. 14—15. 

Kgs. JO—17. 
Figs. 18—20. 


PLATE II. 

AjpOKanxi% Abbwixweensis, Shi, j p. 28 j 1 and 1 a, front-and back-views, enlarged 
to twice the linear dimensions; tke wanting parts of tkc wing have been restored 
in outline J Comarapolliam ; Arrialoor group. 

Atoekhais sEcrtEiFEEA, Forboi, Bp.} p. 28; 2—2«, front and back-views of a nearly 
complete specimen; 4, front-view of a largo fragment, vith mneh thickened 
internal margins of tlie aperture; both specimens from near Alundanapooram; 
3, an imperfect specimen with somewhat more convex whorls and a fine spiral 
btriaiion; itom Kolakomttoiu ; Triefmopoly grmip. 

Alaeta Parkinsoni, Matit, sp.; p. 30; 5, front-view of a cast with the impression of 
the wing; 6, back-view of another specimen, with the posterior outline of the 
wing; both from near Odium) Ooiaioor group} 7, small specimen with smooth 
embryonal whorls from N. of Serdamungalum, and 8, front-view of an inoompleto 
8])ecimen from S of Serdamungalum ; Trichinopolg group. 

Ai.aeu EAFiuoNACEA, Sold/.B'f.} p. 31J 9, back-viewof a specimen from iV of Ser- 
damuugalum, md 10, front-view of a specimen from near Coonumj Triehinepoly 
group. 

Alaeia TiouLATA, Stol } p. 38; 11—11«, front and back-views of an incomplete 
specimen with mimcronb thin ribs; from Olapaudy) Arnahor group ; 12, front- 
view of a specimen with somewhat larger spiral angle, wing and anterior canal 
broken away; 13, back-Mtw of another incomplete specimen with moderately 
distant and continuous ribs; the last two from near KolakonuUom } TncJuHcpoly 
group. 

Alaeia olandika, Stol. ; p. 32; 14—14^', front and back-views of a nearly com¬ 
plete specimen, and 15, front-view of a larger, but incomplete specimmi; both 
from near Anapaudy } Triohmopoly group, 

Alaeta AcicrLARis, Bhl.; p. 82; 16—Ifia, front and back-views, and 17, back- 
viewof incomplete specimens; both from Olapaudy ; Arriahot group. 

Kostellama palliata, Forbes, p. 81; 18—1 Rff, front and back-views of a oast speci¬ 
men from 8. of Serdamungalum ; Trichinopoly group ; 19,'* an imperfect spedmen 
from near Pondicherry Faliidayur group) 20—20fl, back and front-views of a 
speoimen from Olapaudy ; Arrialoor group ; the probable shape of the outer Ups 
has been completed in outline, which ought to indicate anterioriy a more distinct 
notch. 


* This apeeimen ii in Ifftdraa Collection. 










PLATE III. 

Figs. , 1—-S. PccNEUitJs coNTOBTUSj Sow., sp.; p, 19; 1—different views of acomplete specimen; 

3, front-view of an imperfect ^ecimen; 8, ditto of a cast; 4, back-view of a 
east-specimen with the greater x>OTtion of the last whorl, but without the 
margins of the aperture; 5—ha, front-and back-views of an incomplete specimen, 
with numerous and thin transverse ribs; all specimens from N. of Almdana- 
pooram ; TricUnopoly group. 

Figs. 6—8. PuGNBELUS GBAircLiFBBUS, SU)l,} p. 21; 6-6a, front-and back-views of an incomplete 
specimen from 8, of Serdamungalum ; 7, back-view of a nearly complete cast from 
Ampaudy ; both these localities are in the Tricimwpoly group ; 8, different views 
of a large specimen from JT. of Illpagoody; the anterior termination of the canal 
has been restored in outline; Arrialoor group. 

Kgs. 9—1.8. PcGNBLLUS UNCATUs, p. 22; 9—9(/, different views of a nearly full grown. 

complete specimen ; 10, front-view of an incomplete, but larger specimen with 
enveloped spire; 13 and 13, front and back-views of cast specimens; all these 
arc from near Arrialoor in the Arrialoor group ; 11 is a front-view of an incom¬ 
plete specimen from near jpondicherry in the 7}riehincpoly group. 






PLATE IV. 

Pig. ... 1. OvoLA ANTiQUATA, l^Orh,', p. 47 i 1, froat-^ 1 a, back-, 1 b, posterior-viexra j from 
Jjrrialoori Arrialoor group. 

Figs. 2—3. CtPBJEA (Luponia) Newbou)!, Forb. ; p. 64; 2, back-, 2a, front-, 25, posterior- 
views of a well preserved specimen from aearJoioorj 3,front.view of a cast from 
W. of KuUggoodg-, all from a light coloured gritty sandstone of the TricUmpolg 
group, bat close to the boundary of the Arrialoor group. 

Fig. ...4. CiPRiCA (Luponia) CoNUpPEi, ihr3.; p, 66 j 4, front-, 45, posterior-, 4a, back-views 
of a sjiecimcn, partly completed from another; near Teraghoot in the Amaloor 
group. 

Fig. ... 5. Cttpkxa (Luponia) pilulosa, S/o 5.; p. 53; 6, front-, 5 5, posterior-, 5 o,back-views 
of a specimen from near Moraviatoor in the Ootatoor group. 

Fig. ... 6. CTPBNiA (?Epona) anomaia, Stol.i p.50; 6, front-, C 5, posterior-, 6 a, baok-views 
of a specimen, which on the posterior portion is devoid of shell; from neui 
Vylapaudg s Arrialoor group. 

Figs. 7—10. Cyprsa Kavei, Forbes; p. 56; 7, front-view of a specimen from near AuJoot ; 

Trteiinopolg group; it has the callose inner lip partly preserved, and shows the 
dentition; 8 and 10 are specimens from the 5. of Serdamungalum (Trick, group); 
they are costs without a trace of shell; 9 is a representation of a specimen from 
near Arrialoor (Arr, group) ; it is equally a east, but traces of dentition are 
perceptible on the inner marginal impression of the outer lip. 

Figs, ll—J2. CvpRfiA (Aiuoia) ticulina, Stol.; p. 53; 11, front-and posterior-views of a young 
specimen from the sandstones W. of Kullggoodg (Trick, group); 12, front-, 
posterior-, and back-views of a larger specimen from Alumdanapooram (Trick, 
group) ; the probable shape of the specimen has been restored in oatUne. 

Figs. 13—14. Erato Vebaghoominsis, Siol,; p. 69; 18—13 5, front-, pMterior-, and baok-views 
of a young specimen, and 11<-14 5, the corresponding views of an apparently full 
grown specimen; the wanting portions have been restored in outline to their 
probable shape; both specimens from the Arrialoor beds near Feraghoor, occurring 
in liffht coloured sandstones. 







PLATE V. 

Fig«. 1 and 3,* PtbeodoSta Ootatoouensis, 8tol. ; p. 43 \ 1-1®, front-aod liack-views of a large 
specimen, the froirt side being devoid of the shell surface, and showing a few 
marginal impressions on the upper whorls ; S, front-and top-views of a cast-* 
the section of the apertiue is tahen through the internal thickening of the outec- 
Up ; both from near Odium, ; Ootaioor grou^. 

Figs. % and 4. PnsBOiDOJsrTA »OBiLts, Stol. ; p. 43 j S-2®, front-and back-views; in the former the 
shell is perfect on the last whorl; 4 is a cast showing the disposition of the 
impressions; both ftom Garudamungalum ; Trichiaojioly grouj. 

Fig. ... 5. PTEaonoNTA BTTUitofiDES, Stol.; p. 42; front-and back-views of a young, but appa¬ 

rently complete specimen; the shell surface is preserved, except in 5 on a por¬ 
tion of tho last whorl; Feraghoor ; Anrialoor i, roup. 

Figs. 6-*B. I^^EBOI)O^^TA ? tbuebeaus, Stol. ; p. 42; 6, front-view of an imperfect specimen, on 
which the smooth shell surface is i)artially preserved; 7 and 8, front-views of oasts; 
the former showing tho two columellar plaits distinctly, and the latter the lengths 
of tlic canal; near Odium s Ootatoor group. 

Fig. ... Oniroia corteuata, Stol.; p. 68; front-, 8ide-,and hack-views of a nearly complete 
specimen from tho sandstones S.of Arriahor; Arrtaloor group. 

Fig. 10- Cythaba cbbtacba, Stol.; p. 66; front,-Bido,-back,-and top-views of a specimen, on 
the last whorl of which the shell is mostly well preserved; Feraghoor^ Arriahor 
group, 

* p, 43, line 12 txarn belira, itad Figs, 1 and 3, imUai qf. Figs. 1—3. 









PLATE VI. 

fig«. 1—2. Pledrotoma s^BirrsiRORMts, jyOrh.j p. 09 j 1, front-view of a specimen with perfect 
anterior cane}, the outer lip restored in outUne; 2, aide-view of another epecimen, 
showing the insinnatioa and the posterior portion of the onter lip perfect; both 
from near dndoor s TricAinopoly group. 

Jf'igs. 3, 7, 8. Qosavia ^nmca, Stol.; p. 78; 3-3®, front-and side-views of a nearly perfect, small 
specimen; 7, front-view of a large epeoimen showing the disposition of the folds 
on tho inner lip; the prohab|e shape is marked in outline; both specimens are 
from a whitish sandstone iotpeen Andoor and Feraglmr } 8, back-view of a 
specimen from a similar sandstone W. of KuUygoody ; the shell surface is only 
partially preserved, but orbits clearly the spiral striation, specially on the keel; 
Trichinopoly-f if not Arrialoor- group. 

Kgs, 4—5. SCARHA ATTEsruATA, Sfol.} p.82; 4, front-view of a specimen nearly complete, as 
regards form, but the shdl surface is a little worn off; 5, back-view of another 
specimen, on which the surface is bettor preserved; Kolakonutiom; Trtrhmopoly^ 
group. 

Fig, ... 6. SCAVitA GBitViDA, Stol.; p. 82; front-view of o specimen from iVkwyoor ,• the outer 

lip and anterior termination have been restored in outline; Arrialoor group. 

^'ig. ... 9. Meeo PVBiFOTiMis, Foihos, sp.; p. 83; O-Oa, front-and back-views of a nearly complete 

specimen; only a small iwtion of the shell near the anterior termination having 
been restored from another; from a softisb light coloured sandstone near Foudt- 
cherry ^ ; Valudayur., or more probably Arnaloor group. 

Figs. 10—11. Fjot3i.om8 PonnicnEBBiENSis, Forbes, sp.; p. 85; 10, front-view of an imperfect 
specimen, mostly a east, but showing the disposition of the plaits on the inner 
' lip; from KuUygoody; Trichinopofy gioupj 11-11®, front and back-views of a 

nearly complete specimen; Fundteherry j Valudayur group. 






PLATE VII. 

I 

i—Fuu»t7EAKiA &U)KOATA^ D^Orb., sp., p. 87 , (jpccimens of different bliape^ in s<»me of 
whioh the wanting portions of the shell have been restored in outline; sec p. h& 
tor explanation of the different varieties; all the specimens are from the blueibh 
(Mr whitish sandstones stretching from 8. oj* SerdamuHffalum towaids E. uf 
Auapavdy ; Tnokinepoljf group. 






- • :!: PLATE VIII. 

- 1—3. PoujCEAlttA MumOTRUTAj 8tol } p. 89 j 1, front-view of an imperfect specimen 
with the four oolumelhir plaits exposed; 2, another front-view of a small, and 
3j back-view of a lai^e specimen; the probable shape of the shell restored in out- 
line ; M. of Anapctiniy s Tnckinqpoly grmp. 

• 4—7. AmBTA PUEFDRDPOKMIS, ForleSj sp.j p. 91; 4, front-view of the last whorl of an 

imperfect specimen, exhibiting the eolumell<*r plaits; 5, front-view of a nearly 
complete specimen, the posterior thickening on the margin of the aperture is 
specially marked; 6, back-view of an unusually inflated specimen, showing spiral 
, “, . etriation only posteriorly, and the surface of the shell is all over perforated with 

sonre kind of shell-boring Amorphozoa ; 7 -7«, back-and side-views of a small speci- 
loen, showing spiral sulcation in the total height of the last whorl; the last figure 
exhibits the posterior direction of the striie of growth towards the groove; 4 is 

from the blueish sandstones near PowifoWimy; the other specif 

. mens are from the neighbourhood of 

8. ATHi.®tA BCROBicuLATA, Stol.; p. 92; front-, aide-, and hack-views of a specimen 
il ' itota W, o£ KuUggmdg j ^nehiuopolg group. 
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PLATE IX. 

Fi?s' I—rJ, VoUTiLiTFES LATTSEm, Stol.; p. 93; 1—]«, froul-aud baclc-views of ii sjiccimeu 

with smoolh embryoual whorls aial a fine spiral striatiou on the last,; liaeK- 
vicw of a remarkably large specimen with lew distant ribs; both sjiocimens from 
near Cnmalypooram ; Amaloor grovp. 

l-'igs. 3—1. \'oLt!TiUTliES ACCOAIL’LATA, Stol,; p. 9-t; 3—3a, ffont-and bnck-vicws, and 4, Iront-view; 

both specimens from the neighbourhood of OhifmiKlij; the anterior portioll^ 
of t he shell have been restored in outline; Trlchhiupolu group. 

rii>‘. ... VoMn'UATnESMORic.ATA, Ftrrhcs, sp.; p. 94 ; front-view'of an imperfect specimen from 
the west of KnllygooJg; ^ Trichimpolg group. 

Fig. ... G. V’oumuTHE,s Nok*., sp.; p. 95; front-andback-viewsofaverynearly comyilele 

specimen from the whitish sandstones near Kullgguoilg ; ? Trichinopolg group. 

Figs. 7—8. Lykia FORMOSA, Stol.; p. 97; 7—7 a, front-and back-views of a specimen of usual size, 
the anterior portion restored in outline from another specimen; 8 showing tlic 
disposition of the colnmellar plaits; Nimyoor; Arrialoor group, 

Fiy ... 9. Lyuia i;UA.ssi(>osTATA, Siol.; p. 98; front-and baek'-views; the shell surface is only 

partially preserved on the upper whorls; Cmnarapollwm ; Arrialoor group. 

Figs. 10—11. Lyjiia ORAiroiiOSA, Siol.; p. 99 ; 10—10 a, front-and back-views of a large specimen, 
and 11, a fragment exhibiting the disposition of the plaits on the inner lip; both 
from the whitish 8and.stones between dftioor and V&raghoor? TricJ/iuopolt/ group. 

Figs. ] i —13. Voi.UTOMiTiiA CANALicoiiATA, Htol. j p. 100; 12—12a, front-and ba<jk-vicws of a 
nearly complete specimen, but the aperture is too much obliterated by the adhering 
rock; 13, front-view of another specimen, showing two of thetlirec columcl- 
hir plaits present; npar Serdamungalnw; Trhidnopoly group. 

Fig. ... 14. MxTRiiOT.,* oiTHAMNA, sp.; p. J(»3: front-and back-views of an imperfect 

s])(M ini(‘n, the lignre having been completed according to that of Prof. Forbes in 
Gcol. Trans.; foudicherry ; Faludayur~i)t Arrialoor.group. 

J ’igv, 15—1 6. Tuueicula AERUiiOOiiENsis, Stol,; p. 104; 15-15a, front-and back-views of a nearly 
complete specimen; in 16 the outer lip has been partly removed so as to show the 
plaits on the inner lip; Comarapolliam ; Arrialoor group. 







PLATE X. 

Pig^s. I—4. Latiecs Km:s,'iiA3s-iJS, SM. ; p. 107 ; 1, front-view of an incomplete apeeimen show¬ 

ing the coliimellar ])Iait8; 2, a specimen with much inflated last volution and 
shorter anterior canal; 8, complete specimen of usual form; 4, elongated specimen 
with the anterior canal complete; all from the neighbourhood of Aluinlana- 
pooram j I'ricAinqpoly yroup. 

Pigs. 5—7. Pasciolahia assimilis, Siol .; p. 110 ; 6, front-view of a small specimen, the trans¬ 

verse ribs being on it only little developed j G, back-view, spiral striation End 
transverse ribs are very prominent^ 7, front-view of a nearly complete specimen, 
the extreme margin of the outer Up being broken off, and the anterior termination 
restored in outline; 5 and 7 are from near Olapmdy, and 6 from the neighbour¬ 
hood of Mwlloorj IVichinopoly group. 

Figs. • 8—9. Fasciolaeia caenatica, Stol. y p. 108; 8, back-view of a specimen from Karapaudy ; 
9, front-view of another from' Olapaudy ; Arrialoor group. 

Pigs. 10—16. Fascioiaeia bigida, Baidy, sp. j p. 109; 10, hack-view of a nearly complete speci¬ 
men, only the extreme termination of the canal being broken away ; 11—15, front- 
, and back-views of different spedmens of varions sizes with more or less numerous 

transverse ribs and spiral striee; 16 exposes the three plaits on the inner Up; all 
^ specimens are from the same beds between Serdamungalum and B. of Ampaudg, 

as the PoLGUEABiA BLOBGATA; Jhrkhinopoly group. 

Figs. 17—18. Hekifdsgs cIKCTOs, Stol.; p. 114; \1-Vla, fi-ont-and hack-views; the anterior portion 
of the canal has been restored from another specimen, and can he considered as 
perfect; from between Andoor Veraghoor; 18, front-view of an imperfect 
specimen with the spiral ribbings somewhat granulated; Alundampooram; 
Triehinopoly group. 

Fig. ... 19. HEJaJfGSTJS acuticostatus, Stol.; p. 115; front-and hack-views; the anterior canal 

I’estored according to its probable shape; ComarapoUioM ; Arnaloor group, 

, # 

Fig. ... 20. Fusus vEETToiiXATUS, Slot.; p. 322; front-and back-views; the outUnes indicate the 
probable shape of the shell; Odium ; Ootadoor grot^. 

Fig. ... 21. Neptunea BBOicBoiDALis, ZeMi, sp.; p. 120; front-and back-view of a nearly 
complete specimen; Karapandy ; Arrialoor group. 













PLATE XII. 


Ki-. ... 1. Coii'GUBKi.LiKA, sp. j p. 139; front-and side-views of a cast specimen from near 

Odium; OotaUmgroup. 

Fi;;. ... 2, Pseudouva. SEBCOSTATa, ; p. 146 ; front-and back-views; the anterior termi¬ 

nation has been restored to its probable shape; Ninnyoor ; Arrialoor group. 

Fi»-, ... 3. NasSa Akrialoobbnsis, jT p. 144; front-and back-views; the aperture partially 

restored; Vaitagoody ; Arrialoor group. 

Fi;^. ... 4. Nassa VYiiAPAiUiENsis, Slot,; p. 144 ; 4, front-view; the aperture partially restored 

from another specimen; 4«, one whorl increased, showing the disposition of the 
transverse ribs and spiral striso; I'ylapaudy ; Arrialoor group. 

Fig'j. 6—8. TuniCEA hximia, Slol. ; p. 161 ; 5, front-view ol‘ a well preserved specimen with the 

aperture, the canal has been indicated in outline; 6, back-view, a small specimen 
with two anterior, thinner keels ; 6a, top-view of the same; 7, back-view of a 
large specimen with only two keels, which become obsolete near the aperture; 
8, back-view of a cast; and 8a, top-view of the same; all specimens are from the 
neighbourhood of Karapaudy ; Arrialoor group. 

Fig. ... y. Kapa AxoooRE.N'srs, ,* p. 1.63; front-and buck-views of a well preserv^ed largo 
s])ecimen; the anterior termination of the canal is only indicated in outline, 
Audoor ; Trichimpoly group. 

Fig«. 10—11. Rapa NODiEERA, S/o/. / p. 153; 10, front-, 1 Oa, back-views of a large specimen, the 
canal being only indicated; 11, a small specimen; both from near Coonum ; 
Trickinopoly group. 

Figs'. 12—H>. Rapa canceelata, sp.; p. 154; 12 a small specimen with the extreme margin of 
the outer lip broken oil', but with the anterior canal almost perfect; from near 5er- 
danmugahim ; 13-16, specimens of different sizes with the outer and inner lips mostly 
well preserved, the columella hcc<<ming gradually more excavated, as the size of 
the shell increases, while the anterior canal appears to become shorter in propor- 
1 ion ; all specimens from W. of KuUygoody ; Trickinopoly group. 






PLATE XIII. 

l—i. Bata cancbixata, sp.j p. 154; 1, front-view of a large specimen with perfect 

margin of the outer lip ; from M. of AnapatiJi /; 2, hack-view of a specimen witli 
two stronger peripherical keels; 3-Sa, frout-and bac?k-views of specimen with 
more eventy convex last whorl; both are from near KolahonuUom ; 7, back-vicAV 
of a specimen with the transverse ribs somewhat stronger, than is usually the 
ease; from E, of Anapamfy j Trhhlmpolu group, 

... 5. Rapa cobaixina, ; p. 155 ; front-and Iniek-views of a small specimen; the 

outer lip is partially j^crfcct, but the anterior canal is only indicated by an outline; 
N'mnyoor ; Arrlalour group. 

0. Rap ANA TtJBERriTT.osA, Stol.; p. 156; front-and back-views of a small specimen; 
St^rdavmvgaliim.; Trlchiinpolg group, 

7—0. TaiCHOTB.opT8 Koninoki, Mailer, sp. p. 158; 7, back-view of a large specimen, 
with much elevated spire ; 8, fnuit-view of a smalb'r specimen with shorter spire; 
the inner lip is perfect, and the margin of the outer lip nearly so ; 9, kack-view 
of a portion of the spire; all specimens from £. of Ampmdy ; Ti'ic/iiuopoli/ group. 

... 10. TtticifOTR,opiSNomrix).SA, zS/oL ; p. 159 ; front-and hack-^iews of a somewhat incom¬ 
plete .S]>eeinien ; S. W, of Alm-ndnnnpooram ; I'ric/mwpof.y group. 

... 11. Canceu.miia annl’lata, ; p. 162; front-and back-views; the anterior ter¬ 
mination of the shell is only indicated in outline"; Olupundg ; Arrialuor group. 

... 13. Cancellaiua (euci.ia) BRFA'iri.K'ATA, Forhcs, sp. ; p, It'i.'l; front-and baek-views ; 

the anterior termination is restored in outline ; Comorapolliam ; Arrialoor group. 

... 18. Can'OELLakia (eucija) TNTEnf'EDEN.s, p. 164; front-and back-views; only the 

apex and the extreme margin of the outer lip arc not perfect in the sj^ecimen ; 
Comarapofliam ; Arrialoor group. 

... It. Cancei.labia (epclia) Camdeo, Eorhes, sp,; p. 165 ; frout-and back-views; only 
the jx)sterior portion of the outer lip is imperfect; near Cotnarapolliam ; Arria- 
* loor group. 

15—16. Narona ExariA, Slot.; p. 166 ; 15-15 «, front-and back-views of a complete .speci¬ 
men; IG, front-view of another Avith more inflated last volution and a shorter 
Pfure; from near Alnndanapooraw ; Trickinopoly group. 












